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The 12 publicly supported universities and colleges 
of Michigan that, in cooperation vith the National Science 
Foundation V sponsored and conducted this study vere particularly 
interested in looking into the overlapping interests of the three 
public bodies nost concerned vith higher education— the local 
institutions thenselves, the state of Michigan, and the federal 
governnent. The study is focused on a segaent of higher education in 
which three levels of policynaking intersect in nany inportant ways, 
■ainly, the nechanisas and funding by which Federal agencies have 
been supporting a nuaber of science activities on these twelve 
caapuses over the period 1955*1966. The results presented in this 
report include quantitative facts as well as polls of the views of 
faculty, students, and adainistrators concerning all significant 
aspects of academic science** funding and funding aechanisas, 
institutional as well as federal, institutional aanageaent and 
developaent measures, faculty-administration relations, student 
training and enrollments, etc. Chapters cover the patterns of 
research support; some problems in financing science research; impact 
of funds on education; effects on administrative organization and 
practices; and major issues and policy problems, statistical tables 
accompany the text. The supplement contains materials that deal with 
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Preface 



This study, originully contemplated as a project of one-year duration, 
in actuality extended over two years. Interinstitutional cooperation, even 
when wholehearted, exacts its toll in time. Collection of the data, which 
seemed relatively simple, turned out to be time-consuming, tedious, and 
sometimes impiMsihle. The analysis and summary of the data were neces- 
sarily dela>ed until all available data were in hand. The process of writ- 
ing. obtaining reactions, and rewriting took, as usual, more time than 
anticipated. Surely, a sigh of relief from everyone concerned is in order. 

The focus of the study, when launched, was on the impact of Federal 
and other extraneous sources of support of science research and science 
education in a state system of higher education. Several factors tended to 
shift the attention of the directors of the study from the original set of 
questions to broader issues. The first of these arose out of the gradual 
•shift in the nature of Federal support over the past several years, and the 
marked differences among institutions in the amount and type of support. 
The second was developing awareness of problems arising out of the aspi- 
rations of institutions especially of some faculty members to expand 
research and graduate education in ways hardly consonant with the limi- 
tations of state resources and plans. Third there were indications that 
Federal support uncoordinated with state support and plans could 
unwisely give encouragement to these aspirations. Fourth, the expansion 
of broad Federal support to both public and private institutions poses 
very serious and difficult problems in that some forms of Federal support 
would certainly lead to reduction in state support. 

And so our study has turned to the implications of these factors for the 
future of Federal support. Though some of our institutional collaborators 
have expressed some doubts about the relation of our last chapter to the 
original enterprise, we remain firm in the conviction that a purely histori- 
cal study would be entirely irrelevant to the anticipated developments. 

Technically-oriented readers may be disturbed because the report omits 
many details, both concerning procedure and in the data drawn upon in 
the comments. The length of the report and the disinterest of many read- 
ers in such details led us to place much of this material in a Supplement. 
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which in available in limited ouaniily to those with special interest in such 
detail. 

Finally, we would like to emphasize our debt of gratitude to the several 
groups listed in the acknowledgment section. The liaison representatives, 
especially, gave many hours of time to the project. In each institution 
many additional hours were occupied in collection and organization of 
data by unidentified collaborators in the project. The total of dollars 
thereby expended in each institution is unknown, but certainly very siza- 
ble. 

Two persons deserve special recognition. Dr. M. Frank Hersman, 
surely one of the most genial and helpful of all project monitors, gave 
many hours of time in phone calls, visits, and correspondence to the proj- 
cxt. Dr. I ewis Pino, beyond his duties as the liaison representative, car- 
ried out many of the on-site interviews and was exceedingly helpful in 
comments on the manuscript. 

For us as directors of the project, the experience has been stimulating 
and instructive. Wc hope others may find something of value in the 
••eport. 

P'Wl 1. |)RI:.S.SIl. 
IK)NA1.1) K. (OM(. 
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Summary and Recommendations^ 



The twelve publicly supported universities and colleges of Michigan 
which, in cooperation with the National Science Foundation, sponsored 
and conducted this study were particularly interested in looking into the 
overlapping interests of the three public bodies most concerned with 
higher education the local institutions themselves, the State of Michi- 
gan, and the Federal Government, Business and industry were also repre- 
sented through interviews and correspondence with an advisory group of 
Michigan leaders in those fields. 

The study is appropriately focused on a segment of hip^vr education in 
which the three levels of policy-making intersect in many important 
ways namely, the mechanisms and funding by which Federal agencies 
have been supporting a number of science activities on these twelve 
campuses over the period 1955 I96'v The funds provided by the Federal 
government have increased greatly during this decade for most of these 
institutions, as for many others in the country, and the recipient institu- 
tions have experienced a variety yf consequences as a result, some of 
which appear to touch critically the autonomy of these institutions and 
their traditional control over their own futures. Moreover, the threat of 
cutback i and possible changes in the nature of this Federal support, which 
has recently become a painful reality, has given the study an added 
interest for the twelve institutions. Designed from the start as an aid to 
planners and policy-makers, the study has acquired by events and trends 
of the two years since its inception a relevance to immediate decisions of 
great urgency at all three levels of planning and policy ntaking. In some 
respects, these events and trends diverted attention from some of the 
more specific questions originally raised to issues intrinsic to the prob- 
lems and nature of coordination in a state system of higher education and 

Following limited distribution of this report, a numtier of discussions were engendered which raised 
some questions of clarification and led to more explicit recommendations for action . Rather than attempt 
to revise the report, this statement of Comment and Recommendations, which has been reviewed and 
generally approved by the l.iaison Representatives and Steering Committee, has been added. As this 
statement developed, it became evident that, in many ways, it captured the significance of the study more 
concisely and effectively than the final chapter. Accordingly, it has been somewhat expanded to include 
sufficient introduc.'ory and explanatory material so that it presents a comprehensible brief statement of 
the study and its results. 
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the role of Federal support in such a system. Indeed, many of the original 
questions concerning support systems, mechanisms, and desirable 
changes are unanswerable until some of the underlying issues identified in 
the study are resolved. 

The results presented in this report include quantitative facts as well as 
polls of the views of faculty, students, and administrators concerning all 
significant aspects of academic science funding and funding mecha- 
nisms, institutional as well as Federal, institutional management and 
development measures, faculty-administration relations, student training 
and enrollments, problems of state planning, etc. There is also a discus- 
sion of less quantifiable factors, such as balance and its opposite, imbal- 
ance, which play important roles in academic planning. In some ways and 
for a number of reasons the report falls short of its intended scope. In 
some cases, the data returns proved too erratic or limited for more than 
passing comment; in other cases, the data were too voluminous and com- 
plex to be conveniently summarized in tables. Exploration of alternative 
support policies was largely ignored because these policies can be ration- 
ally determined only after some decisions have been made about the roles 
of individual institutions in the total system of higher education. 

The results of these surveys and discussions should be interpreted and 
evaluated in terms of the combined objectives of the three levels of plan- 
ning and policy making. Twelve institutions in one state, however care- 
fully chosen to represent all stages of development, cannot constitute an 
adequate sample for purposes of Federal agencies. However, for planning 
operations of the twelve institutions themselves, as well as for policy 
makers of the State of Michigan, the specific in-depth information on 
these institutions has already been useful. And indirectly, through the 
premise of Federalism, the planning purposes of Federal agencies will 
also be served. 

A particularly important finding for policy makers at all three levels is 
the characterization of the twelve institutions as falling into three groups 
based on both the present state of development in their science depart- 
ments and the views and aspirations of these departments for the future. 
To summarize in greatly over-simplified terms: institutions in Group A 
are now enjoying substantial Federal support of the traditional project 
kind; they would like this support to continue in much the same fashion, 
and they fear that changes might be inimical to their interests. They are 
not averse to expansion of institutional grants so long as these do not 
detract from the project system. Group B institutions are enjoying a more 
limited participation in project funds and are receiving a larger propor- 
tion of their Federal support in the area of science education. They are 
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improving their capabilities in the national competition for research 
support, and they accordingly look with distrust on policy changes which 
might defeat this expectation. These institutions would welcome some 
broad institutional grants. Group C institutions, on the other hand, which 
are just setting out on their development, may have no present or immedi- 
ate plans for graduate education and extensive research programs, and 
have thus far received little assistance from Federal agencies in either 
research or science education. They primarily need institutional grants 
for general program development. The Federal project system, for at 
least some of these emerging institutions, is significant primarily in their 
visions of the future. Because of the career aspirations of their expanding 
faculties, these institutions view the initiation of modest research pro- 
grams as essential for faculty development, recruitment, and retention. 

As this description of the three groups suggests, the graduate programs 
and their many important interactions with the undergraduate college, 
stand at the center of a number of planning issues for institutional author- 
ities. Numerous analyses in the study suggest questions about the number 
of graduate schools that a state can afford, and underline the urgent need 
to explore the ways and means by which a state can define and maintain 
acceptable quality for all of its institutions without making them all into 
full-fledged universities. 

Obviously, these questions will be extremely difficult to resolve, espe- 
cially at the state level, for institutions strongly reject assigned roles 
which delimit their possibility of expansion into new levels and types of 
education. However, it may well be that half the battle is in the prelimi- 
nary step of simply getting the need for state and regional planning recog- 
nized and accepted at the local institutional level where the most difficult 
adjustments will have to be made. If so, studies like this, in which admin- 
istrators, faculty, and students examine their institution's resources and 
compare them with the goals, explicit or merely implicit* that these insti- 
tutions are striving to reach, can constitute a long initial step towards the 
necessary realistic planning. Faculty members, whether participants in 
the study or readers of the published report, will be confronted with the 
cumulative and financially unrealistic implications of their desired gradu- 
ate programs* State authorities, for their part, along with other represen- 
tatives of the public who it may be hoped will be exposed to the report, 
will be made aware of the equally critical importance of providing faculty 
with adequate incentives and conditions for the development of high- 
quality undergraduate programs* 

Finally, in the perspective of overall national policies for higher educa- 
tion* few would deny that at each of the three policy making 
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levels institutional, state, and Federal steps must be taken to offset 
imbalances impending in the near future between the nation's projected 
academic scientific manpower with other science resources, on the one 
hand, and its projected capabilities and educational expectations on the 
other. These imbalances are especially found in important dimensions of 
the national science entecprise volume of support, composition of disci- 
plines. and distribution of> resources within the nation and within the 
states. Furthermore, the problems are of such a nature and magnitude as 
to require the creation of new institutional mechanisms and procedures 
for distributing the Federal funds for higher education, and this in turn 
can be accomplished effectively and efficiently only by a Federalist effort 
involving information, analyses, and perspectives at all three policy 
levels Federal, state, and institutional. The present study is at once a 
compilation of detailed information about specific institutions in a single 
state, and an instance of the kind of local exercise in state and national 
thinking which, under the premise of Federalism, appears indispensable 
to the formidable innovative tasks of updating the nation's scientific and 
academic enterprise. Similar studies in other states, or even in multi-state 
regions, with other and more structured styles of coordination or control 
may be necessary to develop and more clearly detail steps necessary to 
cope with issues raised in this report. 



Recommcfldations 

in undertaking this study, the twelve institutions were asked by the 
National Science Foundation to formulate recommendations on issues of 
academic science support facing administrators at the several policy 
levels. While the concept behind this request to obtain larger inputs to 
national policies from the institutional working level is certainly worth 
pursuing to its ultimate accomplishment, detailed recommendations 
about specific complex issues would be inappropriate to an initial effoit of 
this kind. Instead, the following general observations are offered for the 
consideration of the policy makers. 



Planning and Budgeting 

Current governmental budgeting and support decisions often have the 
effect of frustrating institutional planning and of placing the institutions 
in a position of having to react to the vicissitudes of these external deci- 
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sions. While highly structured mechanisms of supfxirt, particularly those 
of Federal agencies, may produce short-term advances, the academic 
institu ns arc forced into struicgies of opportunism. The effect is not 
only to frustrate academic planning, but, in the long run, to weaken the 
entire academic enterprise. Gradual and uncoordinated expansion of 
Federal support, often under political pressures, encourages unmerited 
and unreasonable institutional aspirations, results in duplication and inef- 
fective use of resources, and very likely, in the long run, dilution of quality 
in the total national system of higher education. Cost sharing places an 
unreasonable burden on ail institutions, but especially on the public 
universities largely dependent upi)n state appropriations and student fees. 
They have no undesignated funds for cost sharing and diversion of state 
appropriated funds from their traditional and intended uses to support 
research is unwise and .subjan to legislative reprisal. 

Recomm^ndatiuii to the Federal Go^emmcnt 

We recommend that the Federal agencies which provide support to 
institutions allocate a larger proportion of this support in the form of 
institutional grants. We endorse the general efforts in this direction 
reflected in the recent report by the National Science Board, ^Toward a 
Public Policy for Graduate Education in the Sciences/'^ We also recom- 
mend that institutional funding levels be expanded to cover the needs of 
young investigators, and that it be granted for a period of at least three 
years in the future, as a step to encourage institutional planning efforts. 
And to alleviate institutional imbalance, we recommend that institutional 
funding be sufficiently generous and flexible to permit use in the arts and 
humanities as well as in the sciences. Especially in the case of state sup- 
ported institutions it is essential that the institutional grant program be so 
administered as to encourage increasing support from other sources 
rather than be seized upon as a basis for decreasing it. 

Regional Planning 

In order to accomplish the improvements needed in the administration 
of academic resources at both the most operational institutional level and 
the central Federal level, mechanisms must be created to provide the 

ftqion of the National Scitmce Board. Januur> 
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needed opportunities for information exchange and policy development at 
the state level. The individual institutions must do their planning with an 
eye on each other and on the regional needs and resources, and-the Fed- 
eral government in its support of projects and programs in these institu- 
tions must likewise consider the regional effects of its actions. State 
compacts in the pattern of WICHK and SREB may be necessary to make 
regional planning effective. Initial Federal support for such agencies 
would encourage their formation, and continuing Federal support of 
regional enterprises would enhance their effectiveness. 



Recommendation to the Federal Agencies 

For the same reason of fostering the regional dimension of institutional 
planning, we recommend that the National Science Foundation, and all 
the other Federal supporters of academic programs, take appropriate 
measures to assure that their evaluation of proposals is effected with the 
fullest possible consideration of the existent regional plans, goals, and 
other considerations. When state and regional planning is not in evidence, 
individual institutional proposals with broad regional implications hold- 
ing the possibility of needless duplication should be weighed carefully and 
perhaps even denied. 



Graduate Programs 

It is clear that neither the nation at large nor any one of the states has 
or will soon have the resources to provide graduate programs in all fields 
at all institutions of higher education which now aspire to them. Graduate 
study of quality cannot be conducted without an active program of 
research. Hence co.sts are high and institutional aspirations must be sup- 
ported only when social needs and available resources justify expansion. 



Recomroendation to Uniteislty Faculties and Administrators 

In addition to the hard choices that must be made by state and local 
authorities m limiting and siting the number of graduate programs, we 
recommend that faculty members and administrators explore and take all 
possible steps to assist them in this indispensable goal. Administrators 
and professors, and their professional sociciies should seek ways to raise 
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undergraduate teaching to a status as respectable as that of graduate 
teaching and research. Despite the denials of research-oriented faculty 
members, undergraduate educalion suffers horn both lack of attention 
and from over-speciali/ation in the research-oriented institution. Ihe 
tendency to regard undergraduate teaching as a burden to be assumed by 
iiccond-rate or non-tenured faculty must be corrected. 



Recommendation for Further Studies 

One or more studies similar to this one should be conducted in states or 
regions which have developed a more formal structure than has Michigan 
for central coordination and planning of higher education. Ideally, the 
studies should be conducted as cooperative efforts by one or more Federal 
agencies, representatives of state government, coordinating agencies, and 
the institutions themselves. Both public and private institutions should be 
included, since both are vital parts of the total higher education system 
and the traditional differences in their support are rapidly disappearing. 
Business and industrial interests and needs should also be more vitally 
inv.ilved than was possible in this study. 
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The impact of Federal support of research and science education has 
been the subject of numerous studies and conferences and of innumerable 
articles and speeches. It is generally agreed that there has been an impact 
and that even more and more diversified support is required. The impact 
is almost obvious from the fact that government support of research and 
science education has expanded from practically nothing (excepting agri- 
culture and service schools and academies) prior to 1945 to over two bil- 
lion dollars in 1966 only slightly over »venty years later. Leiand J. 
Haworth. Director of the National Science Foundation, has well summa- 
rized the development: 

Nimhere has the impact the f cderal commitment to science been greater than m 
the cuunir>\ academic institutions, hnm esscniiall> none before World War II 
<eu-epi in agriculture), federal support for the conduct of research in the academic 
insiitutumH proii^T (as distinguished from federallv owned "contracl research ccn- 
lers" operated b> the universiticji) rose to approximateU $1.26 b.lhon in fiscal >ear 
im, almost iwo-thirds of the total research expenditures in those institutions: addi- 
iional funds of the order of $0. II billion were obligated for research laboratories and 
research facilities. Although the primary objective of most of this support has been to 
meet the informational needs of the agencies having specific missions in defense, 
health, space, atomic energ>, etc. it has nevertheless had a profound impact in 
education, especially at the graduate level where the conduct of research is vital. 

In recent >cars significant, though smaller, support has also been given to higher 
education in its own name. Students have been assi.sted through fellowships and 
iraineeships (as well as through opp*irtuntties for employment on research projects): 
growing supp«>rt has been given to the classroom teaching function, especially by the 
National Socnce Foundation and. at a rapidly increasing rate, by the Office of 
liducation. Still another type of program in several agencies provides special support 
lo assist selected institutions to improve the quality of both research and classroom 
activities In total about $2.2 billion was obligated by the Federal Government in 
fiscal y ear 1966 for support of research and science education in our universities and 
colleges.' 



\aiUimii Samcr hwdatum Annual Reitiitt. IWt7. NSF.6K I. Wjishmaton. D.C ; LI S CaJvcrn- 
mcnt Primmi Office* l%8, pp ^i. 
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A further comment by Haworth is relevant to the present study: 

Vn ofHM.,ii> avutc iiccil. pcrhati^ even more .uule .n .is wav than the total national 
need, is that of regions, states and localities that are endeavoring to develop high- 
Mualilv academic institutions where such do not now exist. It is generally ra-ogni/cd 
that a first-class unuersitv or. to a more modest extent, a first-class college has a 
highlv salutorv effcxt on the total life of the Kwalitv in which it finds itself. It influ- 
ences in a positive wav the educational s> stems, the culture, the intellcvtual life and 
in more or less degrtx- depending on the clrcumstanci^. the overall economy Quite 
.ipart from the financial support lhe> nia> rtveive, institutions endeavoring to better 
themselves and hence their communities have great difficultv in doing so when there 
IS a shortage of hiph-tjualitv individuals with whom to huiid their faculties In the 
face of such a shortage Ihev f,nd it hard, if not impt.ssiblt. to compete for such indi- 
viduals with those institutions alread> rccogni/ed as having high quality 



Origin of the Study 

The national, regional, and state needs for education (especially for 
graduate education and research) and the relationship of various sources 
of support to these needs led to the current study. The study was planned 
to analyze the implications and consequences of the existing system of 
support of r.»earch and science education (a) to the academic institutions 
involved in the study, and (b) to Federal and nonFederal sources from 
which support for research and education is received. Recommendations 
for national policies in distribution of Federal funds and changes to 
optimi/e the comributions of Michigan's public institutions of higher 
education to the state and to the nation over the next ten years were 
expected us ultimate resuhs. 
Two broad Questions were posed: 

1. What is the existing system by which scientific research and educa- 
tional activities are undertaicen and supported in Michigan's twelve 
publicly supported institutions of higher education and what altera- 
tions may or should be effected in this system over the next ten 
years? 

2. What are the existing mechanisms, levels, and Icinds of research 
support received from Federal and nonFederal sources and what 
changes would be desirable in this support base over the next ten 
years to support the research and educational opportunities and 
needs of the academic institutions and of their supporting agencies 
and clientele? 

'/W.p uii. 
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The? Institutioiis ImoUed 

The twelve public institutions invoh .d in this stud>, their location, and 
their founding dates are: 

Central Michigan University (Mount Pleasant), 1892 

Eastern Michigan University (YpsilantiK 1849 

Ferris State College (Big Rapids), 1884 

Grand Valley State C ollege( Allendale). 1963 

Michigan State University (Kast Lansing), 1855 

Michigan Technological University (Houghton), 1885 

Northern Michigan University (Marquette), 1899 

Oakland University (Rochester), 1957 (Affiliated with Michigan State) 

Saginaw Valley State College (University Center), 1963 

University of Michigan (Ann Arbor), 1817 

Wayne State University (Detroit), 1868 

Western Michigan University (Kalama/oo), 1903 

These institutions of higher education are a diversified group with vary- 
ing degrees of specialization in the sciences and engineerings and with 
widely different resources, degree programs, and student enrollments. 
Each, under a pattern of autonomy provided for under the Michigan 
Constitution of 1963, may initiate new research and educational pro- 
grams in the sciences and engineering at both the graduate and under- 
graduate levels. 

The twelve institutions operate from a capital base of about $1,103 
million. (Official 1966 67 financial repi)rts of the institutions, June 30, 
1967.) During the academic year, 1967 68, they received total state 
appropriations of $205 million, an increase of 123 percent over state 
appropriations received seven years earlier.' In the academic year, 
1965 66, these institutions awarded I2J52 degrees at all levels in sciences 
and engineering/ They awarded 82.5 percent of all degrees awarded in 
public and private institutions in the State of Michigan, and 91.7 percent 
of all first professional and graduate degre^^s (9,675 of 10,542).'^ 

The significance of these public institutions in the Michigan system of 
public and private higher education is likely to increase in the future as a 
consequence of large projected increases in enrollments. Total enroll* 
ments of 188,000 in 1967 are projected to increase to 229,000 by 1970, 

'Michigan Council of State College PreudentK (MCSC Memufonda on Sitfate 4ppntphation\ 
i ommittrt 4wuh Jjinum 22. 1968 and February 28. 

'Office of Education. fMmed ikfKw^ ion/enrd im5 66. Washington. O.t .. U.S. (jovcrnmcnt 
Priming Office. l%K.pp 4g 21} 

ibid . pp. ^ 7 
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and to 2%.m by 1975. Enrollments will have increased by nearly 80 
percent in the relatively short lime of ten years, from 1965 to 1975.* 

Mkhijian's instilulions of higher education coniribute subslaniially to 
the nation's scientific and technical enterprise as attested by the facts that 
in 1966 Michigan ranked sixth among the states in total Federal support 
and also sixth in Federal support of academic science. In 1965 66, Michi- 
gan institutions of higher education expended approximately $80 million 
for research and development, of which two-thirds was provided by the 
Federal (Jovernment. The remaining one-third was accounted for by 
institutional funds and by supptut received from industry, state, founda- 
tions, and other sources. 
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ul pr.t.-tvpev n.4.cr.4K. dew.ev s,.ie.n.. nuMhrnlv o, procce. fund. f«, .juahlv control anu rouHne pr.mu.t 



Table I -I exhibits the total Federal oMigaUons and the academic sci- 
ence support for twelve of the Michigan institutions involved in this study. 
State totals are included. This table reflects some of the changes taking 
place in Federal support over this period: 

m«oi«fMu«;«lii)n.Sc|HemberlWi8.(laWel.p.|| 19) «• r w 



24 



Introduction 



5 



1. The number of institutions receiving support increased from 8 to 1 1 . 
Nationally, the number increased from about 840 in 1963 to approx- 
imately 2,U50in l%6. 

2. The non-academic science support increased from slightly under 
$2.5 million to over $21 million nearly a ninefold increase. 
Nationally, non-science support also increased ninefold, from $85 
million in 1963 to $847 million in 1966.' 

3. Total Federal support to the Michigan public institutions increased 
by 71 percent. 

4. Institutions receiving the most extensive support are receiving a 
smaller percentage of the total. In 1963 the University of Michigan 
received two-thirds of the total amount made available to Michigan 
state-supported institutions. By 1966 the percentage decreased to 
58. Nationally, the top 100 institutions in terms of Federal support 
accounted for 70.4 percent of total Federal obligations in 1966, 
compared to 85.4 percent for the same institutions in 1963." 

Table 1-2 shows the total and the academic science support for all 
Michigan colleges and universities. As this table suggests, graduate study 
and research activity are largely confined to the state universities and 
colleges. Of the 57 other Michigan institutions, 56 are undergraduate or 
community colleges. From l%3 to 1966 the total Federal support to 
state-supported institutions increased by 71 percent; the support to all of 
the Michigan colleges and universities increased by 88 percent; and the 
total Federal obligations to higher education increased by 1 16 percent. It 
appears from this data that Michigan has not held its own as Federal 
obligations have increased. This may be because graduate education and 
professional programs in engineering, science, and medicine are concen- 
trated in a few of the state universities. The National Science Foundation 
report shows Michigan receiving 4.27 percent of the 1966 Federal obliga- 
tions while granting 4.61 percent of the total, and 4.89 percent of the 
Ph.D. degrees in 1964 65. However, Michigan provided only 3.80 percent 
of the M.D. and D.D.S. degrees. 

The research activities of the twelve colleges and universities have been 
heavily but not solely dependent upon Federal commitments. Table 1-3, 
based upon data presented in Industrial Research.'' indicates the percent- 
age of research funds derived from various sources in 1967. 

N«tuHl«l Sciciwe l-oundtftiiHl. federal Supptiri m I nnemiie* mdCollefes. kutol Yean IHS M 
NSF 67. 14 Washington. IX US (iovcrnmciH Printing Office. 1967. p. vii. 
•Mm/, p. 26 
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Data for year;, prior to fiscal year 1967 exhibit much the same charac- 
teristics as those in Table 1-3 except that state support of research first 
appeared in significant amcjunts in fiscal year 1966. There are variations 
among institutions which attract attention. The Agricultural Experiment 
Station at Michigan Slate University markedly increases the direct 
university research support. At Michigan Technological University the 
relatively large support of research by industry and by the university 
through its own funds differs from the prevalent pattern. 

.The immediately preceding tables and data indicate the general charac- 
ter of the twelve institutions in this study, and document the extent of 
their past involvement in research and science education. Both the differ- 
ences among the institutions and the changing patterns of Federal sup- 
port are evident in these data. 



Purposes and Projected Benefits 

The benefits anticipated from this study were diverse in nature. It was 
hoped that each of the Michigan universities involved in the study would 
achieve some insights into the impact of research support on the mstitu- 
tion's structure, its programs, goals and objectives. Also, it was hoped 
that these universities would gain a better understanding of research 
support throughout the state system and a clearer insight concerning the 
institution's own research role within this system. As a consequence, pos- 
sible interrelationships of the institutions in the state system were 
expected to become more evident. The data collected in the study andihe 
associated <liscu.ssion were regarded as providing fundamental informa- 
tion which might be used as a basis for planning the future development of 
scientific research and education in Michigan's public institutions, both 
within individual institutions and for the system as a whole. 
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To further define the tyiies of data required the two broad questions 
stated on page 2 were expanded into a number of more specific ones- Do 
common j-oals characteri/e the science research and education activities 
of Michigan-s public colleges and universities, or do they differ signifi- 
cantly in identifiable respects? From these questions several categories of 
data and information were identified as evidence required to formulate 
answers. Thus the study attempts to describe the following: 

1. {)ua»i,i,,,nv .;v.v/s „/ .urr..n Amounts of supp,.ri from Icdcral. state, and other 

nonf ederal sources over the tc..->ear period. I')55 (,5. The amounts rcveivcd from 
various suurces would be related, insofar as possible, to institutional expenditures 
and to the number of students and faculty supported. 

2. ^uf,p.,r, Analyses i.f types of supp,.rt from different sources (e.g.. different 
deparnncnts and apencie. of government, different types of private corporations and 
found..t.ons» and of the flow of funds to dilferent kinds ol science activities 

.V .tM hu,„.n,.,,t H,pp„n Relationship of amounts of supptm derived through various 
s..urceN to the mechanisms by which the support is given. Qualitative significance of 
tnc v..r,..us mechanisms of supp..rt. differential impact of the principal mechanisms 
•.' support on the institutions individually and collectively . including tvpical patterns 
of constraims. restrictions, or incentives associated with different mechanisms and 
different sj)urces. 

4. /nsi,iun.ma/ managemvni and Ucvrl„p,nem mvchanium Means used to o.iginalc 

research and development programs and the communication priH-edurcs with sources 
i.f support. Roles of the faculty and departmental and institutional administration in 
these pnH;esses. Relationship of ty pe and mechanism of support to the disb.. -.emeni 
and accounting procedures. 

5. lnst„uu,muhmpa. ,s. Relationship of support to the need for construction progr;>ms 

prwurement of equipment, recruitment of facultv. development of institutes' 
research centers, computer and data processing centers, and the development of 
interdisciplinary and cooperative emerprises both within and among institutions 
Shifts m the historic functions and educational missions of the various institutions 
that have taken place m consequence of Federal and nonFcdcral support. C hanges in 
emphasis which have wcurred among the programs and curricula for which the dif- 
ferem schools have been best known; changes in the mix of teaching and research 
programs, changes in the relative and absolute strength of certain scientific disci- 
plines, changes in the emphasis given to special topics of research within the broader 
area of an academic discipline, changes in the emphasis given to public service. 

6. f aculty impacis Relationship of faculty t(» Federal and nonFcdcral sources of sup- 

port. Institutional policies of recruitment and retention of faculty. The apportion- 
ment of time among research, teaching, and administrative work that has occurred 
as a consequence of the prevailing support structure. 

7. hw ultv-admmiuraUun retanhn.shirs. Qualitative judgments about the impact which 

the availability of Federal and nonfederal funds has on the relationship between 
administration and faculty. 
S. SiuJvni irainins and i-nmllnn-nts: IJctermination of whether the availability of Fed- 
eral support draws students into some programs in preference to others where sup- 
port IS not available. Thedirections Federal and nonFcdcral support have given to 



28 



Introduction 



9 



graduate and undergraduate student training and research. The influence of >uppt>rl 
programs (*n curriculum development at the undergraduate level. 

^. IntiTinutUiiumit n-latu^nships ( ontrihutiun of (ederal and nonlederal suppt>rt to 
Ihe objectives of public higher education in the Stale of Michigan I he impact of 
Tederat support programs oi\ the staffing problems of smaller schools, in terms of 
irainmg of future facullv and of competition for neu faculi> members. Specific pro- 
grams invoUing interinsututional cooperation or coordination developed in response 
to selective suppiirt programs. 

10. Fi»lh \ wiplUatUms. Federal and nonfederal programs of support kA research and 
education most likel> lo be perpetuated in the future b\ MichiganS public institu* 
lions of higher educaiu^n Nevv policv developments hkelv to come into being in 
consequence of this. 

In addition to the institutional benefits accruing from the collection and 
analysis of this data, other benefits were anticipated. State government 
officials should be able to see more clearly the role of research in state 
institutions and its relationship to the state's educational and economic 
development. Through assessment of the mechanisms, impacts, and con- 
sequences of various types of Federal and non Federal research support, 
agencies of the Federal Government should gain insight into how Federal 
funds can best be distributed to promote the optimal development of 
higher education in the United States. The observed relationships 
between industrial research needs and higher education research potential 
may provide the basis for promoting increased industrial support of 
research and science education. Finally, the results of this study should be 
of benefit to other state public educational systems confronted with sirni- 
lar kinds of problems and issues. 



Relation to Prior Studies^ 

Of the many studies with broad, national approaches (many of which 
are listed in the bibliography in the supplement to this report), the study 
by Orlans most neariy approximates in its focus and questibns the present 
study. In some respects the Orians study, indeed, is a prototype for this 
one but, whereas Orlans was investigating the effects of Federal programs 
on a national sample of 36 colleges and universities, this study includes all 
state supported institutions of higher education in Michigan, and is con* 
cemed with impacts on individual institutions, as well as system-wide 
impacts and implications. Orlans' initial three questions were: 

1. What have been the effects of Federal programs upon the quality of 
higher education* particulariy at the undergraduate level? 
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2. To what extent can or should fuller use be m.ide of institutions not 
heavily invohai m present f ederal proi'rainv.' 
What has hecn the <.-\pericn.e of insiitut,ons uith the administration 
<•! current l ederai programs? 

Ihcsc v|ucstions are cK>NelN related to those raised in this study. There- 
fore, II IS of interest to note here his answers to these three questions: 

I I he direct effwiN .>f federal prograniN have been profound and beneficial in the sci- 
ences, noticeable but more imbalanced in the mwkiI NCienccs. and nctiligible in the 
humanities, hcdcral proj-rams have «,./ notahU affected the rdativc propt)rtion or 
Muahtv of facult> or Ntudents goinj! into the sciences, but huxf concentrated a large 
number of facultv and many of the best students at a fev* leading institutions. While 
improving the content of instruction b> enlarging our knowledge in the sciences their 
emphasis upon graduate research and education has depreciated the Matus of under- 
graduate teaching and re.luced personal contact betv^een senior facult> and lower 
classmen. especiall> at large universities. Nor has the »)ualitv of undergraduate science 
. education been advanced b> the deflection of the best graduate students from teaching 
•issistantships lo federal fellowships and research assistantships. The government (and 
v..Hier M.siorical forces! has divided the liberal arts facult> into a comingent of rela- 
tively ><)ung scientists and social scientists with lighter teaching loads, higher income, 
substantial research support, and other perquisites, and another contingent of older 
humanists, with heavier teaching loads, lower incomes, and little research support. 
The heavy concentration of federal research and development funds at a few major 
installati. ns should be continued; but a greater effort is warranted to extend other 
programs of .scientific research and education to more institutions below the i* , • 
level which do not now partieipaic extentively in them. The Hesirabilitv of dis,«....... 

more broadiv among doctoral level institutions funds now heavil> concentrated ai a 
few leading universities must be determined by the degree to which this advances the 
objectives of individual programs. High priority should be given to strengthening sci- 
entific research and education at leading state universities. 
3. (iovernment programs have developed along t*,, administrative lines: the project 
system, in which funds arc controlled by individual faculty for designated purposes; 
and various forms of aid for broader purposes, in which funds are controlled by alli- 
ances of faculty or by higher administrative officers. Both methods of supp*»rt arc 
needed: the project system is vital to the maintenance of high professional standards 
and the freedom of the individual investigator; broader forms of support arc desirable 
to strengthen neglected scientific and educational areas. In both systems, it is impor- 
tant to emphasi/e criteria of »)uality and to resist pressures to distribute money on the 
ha.sis of a mathematical formula. 

The data coHecied by Orlans and the procedures described are also 
similar to this study in many respects. Trends in student and faculty quali- 
ty, faculty-student contacts, teaching loads, "balance," faculty admin- 
istration relationships, impacts on administration and record keeping 

Harold Orlans. th,- tUfecu: „i Mrnt Pfigtamx on Hightr tldutaium A Studx ufJ6 i mvwim 
attd < ollrge^ Washington. D t n.c Brooking* Inslitulion. I%2. pp. 293 294. 
I hid 
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functions these und others are common concerns. The conclusions of 
Orlans* report may be usefully compared with those of this study. The 
Carnegie Report summarized in the April, l%3 Special Issue of Ihe 
Educational Record discuss^ many of the .same issues.' ' 

This study is also, in some sense, related to .several previous studies that 
have examined the operations and interrelationships of Michigan's in.sti- 
tutions of hipher education. A state-wide survey of higher ^^iucation in 
Michigan was made by John Dale Russell some years ago." More recent- 
ly, a citizens committee, appointed by the Governor, studied the problems 
of higher education (including science education) in the State of Michi- 
gan. The report of the Michigan Citi/ens Committee on Higher Educa- 
tion stres.<ied the need for interinstitutional cooperation and planning in 
connection with graduate education in the .sciences." It urged the institu- 
tions (a) to develop a well-formulated statement of policy regarding the 
acceptance of Federal and nonFederal research support, and (b) to exam- 
ine their research programs and directions in terms of the specific needs 
of Michigan, as well as those of the Federal government. It also stressed 
the need for a fresh examination of possible means for coordinating 
research and development activities carried on by Michigan's academic 
institutions, the Federal and state governments, and industry. The present 
study con.siders these and other issues raised by the Citizens Committee. 

Another earlier study which provides some background for the current 
study is: A Comparison of ihe Research Patterns oj Michigan Universi- 
ties with State and Sationat Research and Industrial Trends. Institute of 
Science and Technology. 1964. A I960 study. Science Programs in the 
State-Supported Institutions of Higher Education in Michigan produced 
by the Science Study Committee for the Michigan Council of State Col- 
lege Presidents, is also indicative of concern with some of the issues here 
examined. 



Org»nizatioii of the Study 

Following some informal exploratory discussions and correspondence 
with members of the National Science Foundation planning staff, the 

"The Carnegie Report "Tweniy-tU Cttmpiuei and ihe f-ederal Oovernment." The tducaiiond 
Record. 1963. 44(2) (Special Issue), pp. 95 I J6. 

Joha Date RusmII. Hinker FuiufaiioH m Michigan The fmal Refniri of the Survey of Higher Ou- 
cation m Michigan Prepared for the Legislative Study C'ummiitee on Higher Education. Lansing. Michi- 
gan: The Committee. September I9S8. 

" Michigan C'iti/ens Committee on Higher Education. Report of Study Committee II. Onduateund 
(iraduate-ProfesKumaJ .S'tudirt. Ke^earch and Public Services. Lansing. Mich.- The Committee, March 

my 
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National Science Foundation provided a small grant for an initial meet- 
ing in June. 1966 of representatives of the twelve institutions and several 
members of the staff of the National Science Foundation. The purposes 
of the study and the general nature of the data to be collected were dis- 
cussed. Following that session, the project was discussed on each campus, 
and shortly thereafter approval and assurance of cooperation was forth- 
coming from all institutions. The contract for the conduct of the study 
was finally negotiated in January, 1967. 

It was agreed that the study would be based on the Michigan State 
University campus, and would be carried out by a principal and an asso- 
ciate investigator located on that campus. In addition, each institution 
agreed to appoint a liaison representative to work with the principal and 
associate investigators in assembling necessary institutional data, to par- 
ticipate in formulating questionnaires, and in the conduct of necessary 
interviews. 

A steering committee and an advisory committee were established to 
provide direction and consultation. The steering committee, composed of 
representatives from four of the institutions participating in the study and 
a representative of the State Department of Education, served in a capac 
ity approximating that of an executive committee for the larger liaison 
group. The advisory body was composed of outstanding Michigan citi- 
zens representing industry, labor, and government. The names of the 
individuals serving on these respective groups are given in the preface. Dr. 
M. Frank Hersman, of the National Science Foundation, served most 
helpfully as the coordinating contact. 

The contract was predicated upon the agreement of the cooperating 
institutions that they would bear approximately one-third of the costs of 
the study through contributions of the time of faculty, administrative 
personnel, and liaison personnel. The Office of Institutional Research of 
Michigan State University provided office space and the equipment. The 
two-thirds support provided by the National Science Foundation included 
a modest sum to provide for payment of unusual expenses incurred at the 
individual iastitutions participating in the study. 

The details of procedure, data collection forms, and interview schedules 
were developed by the investigators, checked with the NSF liaison group, 
reviewed by the steering committee, and ultimately approved by the liai- 
son representatives of the institutions. All of this was found to require 
considerable time and involved delays which materially slowed the prog- 
ress of the study. 

Institutions also found that completion of the several forms required 
more time than anticipated. Institutional records turned out to be less 
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adequate and less convenient in relation to the precise data required than 
had been anticipated. Thus a project originally envisaged as an eight- to 
twelve-month project was stretched to two years. 

One result of this was that the initial enthusiasm and interest on the 
part of the institutions were somewhat decreased by pressures of other 
events, especially certain ones which related to the character of the Michi- 
gan system of higher education and the autonomy of the individual insti- 
tutions in that system. This did not make the institutions any less cooper- 
ative, but it did create concern as to whether the data being collected and 
the issues being investigated might be more sensitive than had originally * 
been envisaged. The factors involved have been noted earlier in this chap- 
ter. Some shadows have also been cast upon the study by the fact that 
Federal support has not increased to the extent nor in the patterns antici- 
pated. However, this latter development has been regarded as a lempo- 
rary one which does not decrease the significance of the study and which 
in some ways may enhance it because of increased potential for recon- 
sideration of past policies and the development of new ones. 



Organization of the Report 

In this introductory chapter, the circumstances giving rise to this study 
have been briefly presented. Discussion of the research design, the data 
collection procedures, the nature of the data or evidence sought, the 
rationale for its inclusion, and a summary of the problems met and gen- 
eral nature of the responses was relegated to the Supplement of the origi- 
nal report to the National Science Foundation, since only those persons 
interested in technical details will find them of value. In Chapter 2, the 
pattern of research support is examined. Chapter 3 considers some of the 
problems in financing science resear-^h such as distribution policies, bal- 
ttHce, and grants vs. contracts. 

Chapter 4 considers the impact on the instructional staff and students, 
and Chapter S examines effects on administrative organization and prac- 
tices, in each case, insofar as relevant, the various types of data are 
reviewed in r?f€rence to the particular area of impact on which the chap- 
ter focuses. 

Chapter 6 brings together the various broad issues and policy problems 
identified in carrying out the study. Some of these transcend the specific 
issues originally raised and their consideration here results as much or 
more from the observations and developed convictions of the investiga- 
tors as from the data collected and the views expressed in the institutions. 



II. The Patterns of Research Support 

The heightened research emphasis in universities is not due solely to 
increased Federal funds. Other sources, both public and private, also 
support research. Furthermore, research support, even if it included all 
capital facilities as well as operating costs, could not have been effective 
without the intellectual resources already existing in universities. Contin- 
ued and increased support of research in the universities has produced the 
capacity for still greater research activity and results. Physical facilities 
have been erected, but even more important is the increase in personnel 
trained to plan, carry out, and administer research. Institutions supported 
because of their tstablished capacity for research accomplishment, have 
further strengthened their research capacities. 

The benefits of scientific research activity are broad enough to apply in 
some sense to the goals and aims of each institution in the Michigan state 
system. Providing scientific knowledge relevant to the attainment of 
major social or economic goals, contribution to the cultural heritage, 
improvement of the quality of instruction and learning all these are 
fundamental educational concerns. To some degree ihey are interrelated, 
but they are not valued equally by all scientists or pursued with equal 
emphasis by institutions. Most Michigan institutions are moving to 
increase research activity and emphasis relative to other historic functions 
or missions, but the nature and extent of research effort varies markedly. 

The amounts and types of funding for scientific research are delimited 
by the institutional purposes and current extent of research activity, but 
benefits are not. A "big science" research project involving extensive 
facilities and many trained personnel, although mission directed, may 
offer derivative cultural and instructional benefits. Modest mission- 
oriented projects ("little science"), centering around an individual investi- 
gator, may have similar results. However, mission-oriented funds aimed 
at societal goals do not flow evenly to all institutions nor to all individuals 
within an institution. Facilities and the specific, individual talents are 
required for the conduct of such research. 

Does adequate research funding reach those capable of making crea- 
tive, scientific contributions and those engaged in the process of education 
as teachers or students? There is some opinion that the proportion of sci- 
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entists capable of significant, creative contributions is very limited. 
Harvey Brooks estimates that no more than 5 percent of all basic scien- 
tific researchers have demonstrated such capacity/ Interviews of faculty 
in the Michigan institutions elicited similar expressions. Certainly the 
belief that highly creative scientific talent is commonplace and only needs 
funding to make it productive is not universally accepted. A more modest 
view is that there exist large numbers of competent investigators who by 
routine pursuit of questions lay the basis on which more creative and sig- 
nificant breakthroughs occur. Funds for this group have not been as 
readily available as some faculty members would like. 

Since the goals of institutions and the capacities of individual institu- 
tions and scientists vary, some difficult decisions in the allocation of funds 
for science research have to be made. A fund allocating agency may have 
several interrelated and competing purposes. Educational institutions 
have purposes which may not exactly coincide with those of a funding 
agency. Institutions also have a role (both in formation of policy and in 
submission of proposals) in deciding the areas of science, the particular 
projects, and the particular individual researchers which shall be funded. 
Conflict arises between the freedom desired by fund recipients and the 
agency restrictions deemed necessary to insure the accomplishment of the 
purposes of the research. Finally, the importance of research funds in the 
overall growth and prestige of colleges and universities may foster institu- 
tional competition. 

Some insight into the strength of the research orientation of the various 
Michigan institutions is acquired by analyzing faculty estimates of the 
percent of their professional effort given to research. Table 2-1 indicates 
considerable variation among the state institutions in the percent of a 
sample of science faculties who are actually spending, and who would 
prefer to spend, 31 percent or more of their effort in research activity. 
Only at the U of M and MSU did a majority of the faculty sampled both 
prefer and actually spend over 30 percent of their professional effort in 
research. At four other institutions, WSU, OU, WMU, and EMU, a 
majority preferred to, but did not actually, expend that proportion of 
effort. Notable, however, is the fact that the preference in each sample is 
for more research activity. 

The Faculty Questionnaire, to which repeated reference is made 
throughout this report, was administered to a sample of Faculty in each 
of the twelve institutions included in the study in the areas of Engineering, 
Life Science, Physical Science, Social Science, and Psychology. For each 

' Harvey ilrook«. "Future Needs for the Support of Bjuic Research." in National Aca«kmy of Sci> 
enca. Batie Rettarck and SatUfot Oualt i March. 1965). p. 6. 
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of the areas and for each academic rank from instructor to professor 10 
percent of the faculty were sampled at U of M, MSU, and WSU: 20 per- 
cent at WMU and MTU; 40 percent at CMU, EMU, NMU, OU, and 
FSC: and 100 percent at GVSC and SVSC. Usable returns were received 
from 90 percent of the faculty sampled. 

The faculty sampled also responded to the question of the relative 
importance of instruction, research, and publication to an individual's 
status in his academic department. Table 2-2 shows a striking percentage 
of faculty in most institutions responding that no one activity is more 
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important than any other. The number so responding combined with 
those responding "Don't know" comprised 40 50 percent of all faculty 
sampled in every institution except GVSC and VHC: in these two institu- 
tions most faculty respondents see high status as dependent on instruc- 
tional activity. Clearly, where research and/or publication are very strong 
contributors to high status, instruction as a positive factor is very weak, 
and vice versa. 

The relative strength of the research goals and aspirations in the Michi- 
gan public institutions of higher education can further be gauged by an 
analysis of the amount of time or effort expended in instruction. At U of 
M. MSU, WSU, and OU, the majority of the faculty sampled not only 
preferred to. but actually spent, half or less than half of their professional 
effort or time in instructional activities (classroom teaching and prepara- 
tion, dissertation direction, service on student program committees, 
grading, counselling, and course development). At WMU, MTU. and 
tMU a majority of the faculty sampled preferred lo spend half or less 
than half of their effort in instruction, but actually were spending over 
half. At CMU, NMU, FSC and GVSC the m^^ority of the faculty sam- 
pled both preferred to, and actually did, spend over half of their efforts in 
instruction. Despite variations, the faculty in each institution except FSC 
(where the actual and preferred efforts in instruction coincided closely) 
preferred less time in instruction than was actually the case. 

These faculty views emphasize the strong research orientation in the 
science areas at the U of M, MSU. and WSU. These views also reflect 
recognition within the institutions of considerable variation in the 
strength of their relative research orientations and levels of research activ- 
ity. However, each institution tended to see itself as possessing certain 
strengths in research not shared with the others. In each of these three 
institutions interviewees strongly emphasized the interrelationship of 
research and instruction. Opinion at the U of M was that since World 
War II the mission of the University has indeed changed— if by change is 
meant a targe growth in research activity. However, the shift in balance 
between research and instruction was felt to reflect an absolute growth in 
research and not a diminution in instruction as such. Faculty members 
4nd administrators of instructional units generally supported the view of 
tHe inseparability of instruction and research, especially in the area of 
graduate training and in the natural sciences. 

Interviews at MSU and WSU suggest that the role of research in sup- 
porting instruction is even stronger at those two institutions than at the U 
of M and perhaps reflects a difference in the type of support sought and 
acquired. Comments on the educational equivalence of research and 
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instructional funds were common from faculty and administrators of both 
MSU and WSU. Expansion in scope and strengthening in quality of the 
graduate programs through increased research funding and activity 
appeared as important goals of these two universities. Creativity in the 
undergraduate science program and preparation of undergraduate stu- 
dents for future research roles were seen as being stimulatefi by faculty 
research. 

In strength of research orientation four institutions (MTU, OU, 
WMU, EMU) cluster somewhere beneath the three largest institutions. 
In these four institutions the close interrelationship between research 
programs and quality instruction was again underlined but the teaching 
function, and especially the paramount role of undergraduate training, 
was stressed. The desirability, or at least the feasibility, of full doctoral 
graduate programs in all areas of science was usually doubted. A more 
limited approach involving some research effort in practically all areas 
but a concentration of effort and a graduate program in a relatively few 
areas appeared to be the pattern constitutmg the most immediate goal. 
Moreover, groups of faculty dedicated almost entirely to undergraduate 
teaching and minimal research exist at these institutions. In three of the 
four institutions faculty orientation toward research and instruction is 
related to age and tenure with the older members being more oriented 
toward instruction. Current hiring practices favor development of a 
stronger overall research-graduate orientation. 

At MTU graduate programs exist in some areas and there arc four 
research centers or institutes associated with the University, but the 
major and continuing goal is that of undergraduate education. By 197S, 
however, the expectation is that graduate students will comprise about 8 
percent of the total student body. This will involve considerable expansion 
in absolute numbers as the total student population grows. Also, contin- 
M?d and strengthened emphasis on meeting needs of the state and region 
not only through turning out technically trained graduates but also 
through the development of knowledge and its industrial applications 
leads to an expanding research function. The university as a whole is 
moving toward a stronger research orientation. 

OU represents another type of institutional development toward a 
strengthened research orientation. Beginning as a small liberal arts ori- 
ented college, with a high percentage of its faculty from such colleges, OU 
after a period of three or four years has moved toward university status, 
including research and the development of programs of graduate instruc- 
tion. The majority of both admmistrators and faculty interviewed insisted 
on the continued primacy of quality undergraduate education, followed in 
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turn by the attainment of a program of quality graduate education. The 
opinion culled from both interviews and faculty questionnaire analysis is 
that research and the teaching function cannot be disentangled and that 
either an undergraduate or graduate program of quality without serious 
involvement of students and faculty in some research is inconceivable. 

WMU and EMU represent still a third type of institutional 
developiiiciii that of the movement of former teachers' colleges toward 
full university status. WMU is the only one of the former teachers' col- 
leges offering the Ph.D. degree in the sciences. The orientation has 
become increasingly directed toward the research Ph.D., rather than 
toward teacher training. Recent staff acquisitions tend to be younger men 
who favor the growing research-graduate education emphasis, although 
instruction remains the dominant goal of the institution. Research project 
funding is still primarily sought as an aid in the education of students 
rather than the advancement of scientific knowledge as such or the fulfill- 
ment of the missions of agencies or industries. Science departments are in 
the van of the development within the University moving toward a full 
graduate program and strengthened research activity. 

At EMU responses suggest that desire for involvement in research is 
somewhat less than at WMU. Graduate programs are less extensive and 
there is somewhat greater hesitancy aniung faculty in developing them. 
The close proximity of the U of M and WSU may afford a partial expla- 
nation. Nevertheless the considerable discrepancy between the research 
aims and ambitions of both faculty and administrators and the actual 
involvement suggests changing institutional goals and future lines of de- 
velopment. The rather high prestige accorded research and publication, 
the establishment of a university agency to assist in preparing research 
proposals, the existence of some important projects and strongly staffed 
departments - all are indicative of the emergence of new patterns. 

At CMU and NMU there is a stronger emphasis on instruction and a 
lesser emphasis on research than at the other former teachers' colleges in 
Michigan, but fundamenta! changes are occurring at both institutions. 
Some master's degree programs stress training in the sciences rather than 
teacher training. Steps toward the development of research projects are 
found in some science areas. At NMU a special office to provide assis- 
tance in preparing proposals has been established. Hopes were expressed 
that research efforts would help meet the developmental needs of the 
upper peninsula region. And although there was skepticism about the 
early introduction of large-scale graduate and research programs, there 
was expressed a belief that the best and most exciting instructional pro- 
grams were in areas which had received outside funds for equipment and 
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research. At bolh CMU and NMU further steps toward a graduate 
siudy-research orientation may be expected, determined in extent and 
speed of implementation b> a complicated interplay of available 
resources and the needs of students, faculty, state, regions, and the insti- 
tutions themselves. 

Relatively small proportions of the faculty sampled at FSC and GVSC 
were actually engaged or were interested in an active research program 
(to the extent of 31 percent or more of professional effort). The immedi- 
ate goals of the institutions do not include any substantial attention to 
research. At FSC, the major continuing aims of the institution include 
both practical terminal programs and baccalaureate degree offerings. 
Although certain types of outside funds can be used to enhance these 
programs, the level of relevant research funding sought or received has 
been minimal. Funds for certain research services to industry, particu- 
larly in pharmacy, or for individual projects as part of the effort to main- 
tain scholarly competence in the faculty arc the major current needs. 

(iVSC, a relatively >oung institution, has a faculty and administration 
which has bent its effort to the successful establishment of a quality 
undergraduate program with a liberal arts inclination. As a new school 
staffed originally by faculty oriented to instruction, no major research 
activity centered on the campus has been launched. A few faculty mem- 
bers have been involved in projects based elsewhere. However, interest in 
and recognition of a significant role for research exists. There was a gen- 
eral expression that some research is necessary for personal, professional 
fulfillment and especially for service as an integral part of, or helpful 
adjunct to. the undergraduate instructional process in the sciences, but 
usually with the caution that research should not infringe upon instruc- 
tion. Research funding and faculty time allowances which would support, 
not strain, the undergraduate program arc considered essential. Some 
graduate instruction is now conducted by GVSC personnel in campus 
buildings under the auspices of. and with credit given by, the U of M. The 
institution as a whole appears to be delaying a decision about initiating 
graduate education with its research implications. However, that such a 
development is an expectation for the future is clear. The problem is, 
what is proper and necessary funding support to transitional or emerging 
institutions, and how is it to be provided? 

SVSC. the youngest of all of the state institutions, i& still engrossed in 
the problems of undergraduate curriculum development. But here, too, 
the 'xpectation expressed in interviews is for the existence of a major 
ins..:.tion in the future. With aome populous communilies nearby as a 
source of students, with demands for services as well as the offer of sup- 
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port from industry in the area, with the problems of urbanism and of the 
mciuis for development of natural resources in the region being pressing 
ones the outlook is for a rather rapid growth for the institution and an 
expansion of programs leading in time to inclusion of graduate work and 
significant research. 



The General Pattern of Support 

Funds for Separately Budgeted Resean h General Distribution. Even 
more striking than the variations in the expressed and implied research 
goals are the variations among the institutions in funds expended for 
research. Table 2-3 includes all data available from each institution, indi- 
eating the total amount of funding for separately budgeted research from 
all sources. Included in this category of funding are all funds which are 
actually separately budgeted by the institution for R&D. Included are 
funds designated for research by Federal or non Federal sponsors and the 
institution's own funds for which the institution has a choice in their 
disposition. These funds could be variously employed for research by 
individuals, groupings of individuals, or formalized institutes within the 
structure of the institution. The variations in funding among the institu- 
tions are immediately apparent. The institutions which in a consideration 
of current goals and aims appeared to be least oriented toward 
research NMU,CMU, FSC, GVSC, and SVSC are those with the 
least funding. The institutions whose faculty and administration 
expressed a somewhat stronger, immediate aim at conducting and de- 
veloping graduate-research programs cluster in a middle group in fund- 
ing. These include MTU, WMU, and OU. Added to this group could be 
EMU which did not currently have funding data available for the years 
included in this study but did report separately budgeted research expen- 
ditures in 1966 67 amounting to SI 84,000. 

The variations in actual research expenditures among the other three 
institutions U of M, MSU. and WSU are so considerable thai a four- 
fold classification of all mstitutions is suggested. The U of M, standing by 
itself, had expenditures in 1965 66 of over $47 million for research in the 
science areas included in the study. These expenditures were approxi- 
mately two and one-quarter times the expenditures of all the other institu- 
tions combined and were over three times those of MSU. MSU, standing 
alone in a second category, had expenditures over three times tho.se of 
WSU, and WSU, in turn, had expenditures over three times those of all 
of the other institutions combined. 
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Res. 
FSC 
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20(24) 
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4(57) 



18.202 
43.182(231) 
11.848 
11.793(232) 

7.000 
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20,528 
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14.422 
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13(15) 
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Table 2-4 gives an indication of the strength of research activity com- 
pared with other academic activities in science in institutions for which 
appropriate data were available. Throughout the period between 1957, , 
and 1966, the U of M's separately budgeted research expenditures in sci- 
ence exceeded its Instruction and Departmental Research expenditures, 
and from 1960 on more than doubled them. Asa part of Instruction and 
Departmental Research expenditures are all funds for R & D from the 
institution's own funds for which the institution has a choice in their dis- 
position, but which are not actually separately budgeted for R & D. As 
MSU became more research oriented, its separately budgeted research 
expenditures pulled even with the Instruction and Departmental Research 
expenditures. At WSU from 1963-66, the separately budgeted research 
expenditures have varied around the point of being one-half of the 
Instructional and Departmental Research funds; the proportion has been 
about one-third at MTU, one-sixth at OU, with lesser proportions at 
WMUandCMU. 

There was little change over the nine year period between 1957 and 
1966, as the parenthetical percentages show, toward a lessening of differ- 
ences in separately budgeted research expenditures among the colleges 
and universities. Absolute differences between the "haves" and the "have- 
nots'* in research funds increased considerably. In general, those most 
successful in acquiring research funds and in building up staff and facili- 
ties for the successful conduct of research in the past have also been most 
successful in acquiring still more funds. 

An anal>!>is of the sources of funds for separately budgeted research in 
the Michigan state colleges and universities can be made on the basis of 
the categories of Federal Funds, Institution's Own Funds, and Non- 
Federal Funds. Included under NonFederal Funds are grants and con- 
tracts for research from industry, foundations, voluntary health agencies, 
and funds designated for special research projects from state and local 
governments. The category of Institution's Own Funds includes those 
funds in the use of which the institution has a choice and which the insti- 
tuition has actually budgeted separately for research and development. 
An important item included in Institution's Own Funds in Table 2-3 and 
elsewhere are the state legislative appropriations for the Agricultural 
Experiment Station at Michigan State University. Although these are not 
General Fund appropriations and might possibly be included under the 
category of NonFederal Funds from the state, the considerable degree of 
leeway afforded for their distribution among many specific projects was 
used as a basis for including these funds under the heading of Institution's 
Own Funds. 
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TABLE 2-5 

FtNOS KXMNW D H)R SKFARATH V ButHitTI t> RhSMRt H IN THt St ItNt I S 
K)H All iNSTimtlONS by SUHRiL KOR 
Ylars 1964 65 ANI> 1965 66* 







6^ 


Ml 






\ mount 




Amount 




Federal Funds 
Institution's Funds 
NunFederal Funds 
Total 


46.797 
7,218 

60,361 


77.5 
12.0 
10.5 
100.0 


50.9.12 
7.579 
8.146 

66.657 


76.4 
11.4 
12.2 
100.0 


*D4U i»crtf not 4v,itUhlc frum t Mi'. 


liV SI' 4iuJ SVSl' 4jt4j not hdvc U^ta to enter 





Relatively complete data were available on separately budgeted 
research expenditures by the institutions for 1964 65 and 1965-66. All 
institutions are included except EMU for which data were not available 
and GVSC and SVSC which did not have data to enter. Table 2-5 shows 
that within the state, about 77 percent of all funds came from the Federal 
governmental agencies. 12 percent from Institution's Own Funds, and 1 1 
percent from other nonFederal sources. A more complete analysis of 
science research funding by source can be made by reference to Table 2-3. 
For the U of M. and most significantly for MSU, the proportion of funds 
from all Federal sources increased during the nine-year period. At MSU 
the proportion of funds from other nonFederal sources showed a signifi- 
cant decline though an absolute increase occurred. This trend in funding 
was accompanied at MSU by a precipitous decline in the pmportion of 
senrately budgeted research financed by the Institution's Own Funds 
wnich include state legislative appropriations for the Agricultural Ex- 
periment Station. Examination of Table 2-3 shows that for all institutions 
(with the possible exception of MTU with strong financing from non- 
Federal sources) the reliance in large schools and small ones alike has 
been mainly upon the Federal government. Campus interviews also elic- 
ited expectations for major future funding from the Federal government. 

The distribution for 1964 65 and 1965 66 of all separately budgeted 
research funds for all institutions among the areas of science included in 
the study is indicated in Table 2-6. Expenditures for the Life Sciences 
combined (Agr., Bio., and Med.) account for 39 percent of the total 
against 49 percent for the Physical Sciences and Engineering. Expendi- 
tures for medical research exceeded those for engineering research, which 
in turn exceeded those in the Biological Sciences as such. Expenditures in 
Social Science and Psychology amount to only about 10-11 percent of the 
total of all science expenditures. However, because of cost differentials 
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TABLE 2 6 

TotAi ExptNUin Ris roR ShP^RAntv Bi^tHiiTtD Rl$I:ARch 

H)K Ail iNSTlTUnONS BY ARIA Ol^ Si IhNO 

ASi) 1HI Yi ARs 1964 65 AM) 1965 66* 

(IN THOI SANUS 1)1 DCM I ARS) 



— ^ --.^^ — — ^ 

ARI^A Ol SiUMI 








1%* (* 

■\ 


1 


Amount 


Engineering 


9,775 


16.2 


11,002 


16.5 
32.3 


Physical Science 


19.673 


32.6 


21,527 


Life Science Agr. 


4,150 


6.9 


5,199 


7.8 


Life Science Bio. 


8.920 


14.8 


9.766 


14.6 


Life Science Med. 


10.769 


17.8 


II. .303 


17.0 


Social Science 


4.40.1 


7.3 


5,374 


8.1 


Psychology 


l.50« 


2.5 


1.720 


2.6 


Oliier 


1,163 


1.9 


766 


I.I 


Total 


60,361 


100.0 


66.657 


100.0 


*OikU «erc nti: avJiUhle f rum 1- M i . 


411 J UVSC and SVSC did not have daU lit cnicr 





for research in the various disciplines, variations in funding do not by 
themselves indicate whether the needs of th.; respective areas are ade- 
quately met. Data in Table 2-1 which provide some perspective over a 
nine year period between 1957 58 and 1965 66, show important increases 
in funding for Social Science and Psychology at ihc U of M and MSU, 
but do not indicate an appreciably greater proportion of all funds to these 
areas. 

Variations in the fields of research emphasis on an institutional basis 
are indicated by Table 2-7. For the three largest institutions -U of M, 
MSU, and WSU the balance of research emphasis within each institu- 
tion is considerably different. The U of M shows a much greater emphasis 
than MSU or WSU on research in Engineering and Physical Science, 
both in absolute amounts of funds and in proportion of all separately 
budgeted research funds spent. Although the U of M had more strongly 
financed research programs in the Medical and Biological Sciences, 
WSU spent a much greater proportion of its total separately budgeted 
research funds on medical research. MSU spent a much greater propor- 
tion (36 percent in 1965 66) of its total separately budgeted research 
funds on biological science research than did U of M (1 1 percent). Of the 
three institutions WSU shows the strongest concentration of funds in any 
one fleld (50 percent in 1965 66 in Medical Science). MSU has retained 
much of its emphasis in research on the Agricultural and Biological Sci- 
ences with the former making up 36 percent of the total expenditures 
from separately budgeted research funds in 1965-66 and the latter 24 
percent. The emphasis on agricultural research has lessened somewhat 
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over time with the shift being from 50 percent of total expenditures in 
1957 58 to 36 percent in 1965 66. The major increase at MSU came in 
the Physical Sciences with a shift from 6 percent of total expenditures to 
14 percent over the nine>car period. 

MTU. as Table 2-7 indicates, has stressed research in Engineering and 
Physical Science. Similarly. FSC noted for its pharmacy curriculum has 
centered its separately budgeted research in Medical Science. OU has 
emphasized the Biological Sciences. At WMU, NMU, and CMU the 
Physical Sciences have received most support, but for quite different 
purposes than at U of M. 



Funds for Separately Budgeted Reseuch in Specific Fields 

hngineering. Further insight into the pattern of research funding in the 
Michigan .state colleges and universities can be gained by an analysis of 
the .sources of support for separately budgeted research in the individual 
areas of science. Brief summary comments based on a mass of data col- 
lected are included here, in Engineering, the U of M consistently received 
from 1957 to 1966 a very high proportion (78 percent to 90 percent) of its 
funds from Federal agencies. In 1965 66. the Aerospace and Electrical 
Engineering departments combined received 67 percent of the total 
awards of $9,462,000 from all sources. Federal and non Federal, for 
separately budgeted engineering research for that year U of M. Nearly 
all of this came from two strongly mission-oriented agencies: Department 
of Defense ($3,007,000) and NASA ($3,170,000). Federal support to 
engineering research at MSU has not included large-scale, mission- 
oriented projects. Approximately half of its Federal awards in 1965 66 
came from the National Science Foundation. The Federally-financed 
awards increased by over 500 percent between 1957 and 1966 but 
remained small in total compared to the U of M. At MTU, third in sepa- 
rately budgeted research expenditures in engineering, over 80 percent of 
its $223,000 in Federal awards in 1965 66 came from DOD and AEC to 
the fields of Mechanical Engineering and Chemical and Metallurgical 
Engineering. At WSU. Federal support of engineering research was rela- 
tively small between 1963-66. variable as a proportion of total expendi- 
tures and concentrated largely in Engineering Mechanics. Major grants 
were from the Public Health Service but with significant support from 
NSF in 1965-66. 

The proportion of non Federal funds, including both the category- of 
Institution's Own Funds and of Other NonFederal Funds, which was 
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spent on separately budgeted engineering research declined over a period 
of years from 1957 to 1966 at the U of M (22 percent to 1 1 percent) and at 
MSU (66 percent to 55 percent). In all of the universities combined which 
conducted separately budgeted engineering research in 1965 66, only 16 
percent of the funds expended were nonfederal. 

Physical Sciences. In 1964 65, $18,822,000 or 96 percent of the total 
Physical Sciences expenditures of $19,664,000 came from Federal 
sources. In 1965 66 the Federal percentage of total expenditures of 
$21,507,000 was 90 percent. OU, WSU, and especially MTU had rela- 
tively small proportions of their total separately budgeted expenditures in 
the Physical Sciences from Federal sources. Funds from industry or 
private foundations accounted for the variation. As in Engineering, the U 
of M dominated the expenditures, accounting for about 85 percent of all 
expenditures from all sources. In 1965 66 Physics at U of M expended 88 
percent of all Federal funds for Physical Science at that institution and 75 
percent of all funds for Physical Science at all institutions. DOD and 
AEC provided over 80 percent of the total funds spent by the U of M's 
Physics Department. At MbU, Physics also dominated, accounting for 
65 percent to 75 percent of total Federal funds expended, but obtained 75 
to 78 percent of these from NSF. At the state universities other than the 
U of M and MSU, the preponderance of support for separately budgeted 
research. in the Physical Sciences has been provided by Federal funding 
and primarily for research in chemistry. The exception is MTU where 
nonFederal funds and .state awards play an important role in earth science 
research. NIH and NSF have been the primary sources of Federal sup- 
port. 

Life Sciences. Medical. The proportion of total expenditures on sepa- 
rately budgeted medical research c jming from Federal sources for all 
institutions combined was 76 percent in 1964 65 and 77 percent in 
1965 66. NIH awards made up the great bulk of Federal expenditures at 
both the U of M and WSU where the medical research was concentrated. 
In 1965-66, 69 percent of the U of M's and 86 percent of WSU's medical 
research funds from Federal sources came from NIH. Private founda- 
tions and voluntary health organizations were important sources of funds 
for separately budgeted research in medicine. It is in this area of medical 
research that the nonprofit, private organizations provide the largest 
proportions of nonFederal support to university research. Their contribu- 
tions are nevertheless small in comparison to Federal awards. 

The separately budgeted research funds at MSU in Medical Science 
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increased greatly percentage wise during the nire year period between 
1957 and 1966, as the university moved toward the development of pro- 
grams in human medicine. Accompanying this development was a very 
strong reliance on Federal funds, with the chief source of Federal funds 
shifting from the Department of Agriculture to the NIH and other Public 
Health Service agencies whose awards amounted to almost 90 percent of 
the total Federal expenditures in 1965 66. At FSC, separately budgeted 
research in Medical Science over the years was financed most heavily by 
Michigan-based industry, with a few NSF awards constituting the Fed- 
eral source of funds. 

Life Sciences. Agricultural. Separately budgeted research in Agricul- 
tural Science is centered at MSU, with some research (chiefly in forestry) 
being done at both the U of M and MTU. Throughout the nine year 
period between 1957 and 1966 the category of Institution's Own Funds 
(including state legislative appropriations to the Agricultural Experimen- 
tal Station) was the most important source of funds for separately bud- 
geted agricultural research at MSU. However, this category has tended to 
decrease relatively and in 1965 66 was, in fact, less than expenditures 
from Federal funds. The source of Federal funds also underwent change. 
In 1964 65, the Department of Agriculture contributed 48 percent of all 
Federal funds compared to 24 percent from AEC; in 1965- 66, the propor- 
tions were 38 percent for the Department of Agriculture and 44 percent 
for AEC. In the case of the nonFederal support at MSU, the Institution's 
Own Funds constituted about 80 percent of the total, but with industry 
contributing over $400,000 yearly. Federal funds have provided an 
increasing proportion of total expenditures in Agricultural Research at 
the U of M, while at MTU nonFederal funds, mainly from the state, 
supplied the most importa-<i proportion. 

Life Sciences, Biological. Most of the funds for separately budgeted 
research in the Biological Sciences in the Michigan state universities have 
been from Federal sources. In 1964 65 the proportion was 74 percent and 
in 1965 66. 73 percent. This is higher than for Agricultural Science, 
about the same as for Medical Science, and less than for Engineering or 
the Physical Sciences. All but I to 2 percent of the total expenditures, 
both Federal and nonFederal. were made by the U of M. MSU. and 
WSU with the approximate proportions being 55 percent by the U of 
M, 35 percent by MSU, and 10 percent by WSU. 

At the U of M, NIH provided over 70 percent of the Federal funds for 
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separately budgeted research in Biological Science* The remainder of the 
Federally-supported expenditures came from several agencies, with major 
Awards from NSF. Much^hV same Federal pattern of support prevailed 
at WSU, At MSU in 1965 66 the NI.M supplied 45 percent and the 
Department of Agriculture 27 percent of the Federal funds for separately 
budgeted research in Biological Science. In each year important av^ards 
were received from NSF, Again, at MSU, the category of Institution's 
Own Funds* including legislative appropriations to the Agricultural 
Experiment Station, accounted for a high proportion (over 80 percent in 
1964 6S and in 1965 66) of expenditures from all non Federal sources. 

MTU's research expenditures in Biological Sciences were largely, as in 
the Physical Sciences, based on nonFederal funds. The sources included 
voluntary health agencies, foundations, industry, and the Institution's 
Own Funds. Oil had steadily increasing awards over the years from 
various Federal agencies for research in the Biological Sciences, whii . 
WMU relied upon lesser amounts from the Institution's Own Funds. 
Limited support in no consistent pattern came to NMU and CMU from 
Federal agencies, with NMU awards coming wholly from NSF. 

Social Sciences. For the Social Sciences the proportion of Federal 
support is the lowest of all of the areas of science as categorized in this 
study. In 1964-65, it amounted to 47 percent of the total expenditures of 
$4^403,000 for separately budgeted research at all institutions combined. 
The figure was 44 percent in 1965-66. 

At the U of M, Federal support came from numerous agencies. The 
usual pattern was for NIH support to account for one-fourth to one-third 
of expenditures of Federal funds, NSF for one*fifth to one-fourth, the 
Office of Education for one-fifth or less, and the remainder to be spread 
among several other agencies as sources. Less than 10 percent of the 
expenditures at the U of M were reported for the disciplines of Econom- 
ics« Political Science* and Sociology. They fell within the general cat^ory 
of Other Social Science. 

At MSU the Institution's Own Funds, including state appropriations to 
the Agricultural Experiment Station* were an important source of funds 
for social science research, especially Agricultural Economics, through- 
out the nine year period from 1957 to 1966. Although increasing absolute- 
lyi Experiment Station funds for separately budgeted social science 
research declined in importance relative to both Federal funds and funds 
from other nonFederal Sources. Private foundations provided about one- 
fourth of all nonFederal social science research funds by 1965-66 at 



S3 



34 



F«d«riil Support of Science 



MSU, In 1957 58 about 75 percent of all Feden l fund expenditures for 
research at MSfc? were awards from the Departmenl of Agriculture and 
•aimost exclusivdy for Economics, ^n the latter part of the period prior to 
1966. important awards, from NIH. NSK the Department of Labor, and 
the Office of Education had decreased the Department of Agriculture's 
proportion of Federal Funds to about 33 percent and provided for greater 
diversification in social science research. Separately budgeted research 
expenditures in Social Science for institutions other than the U of M and 
MSU have been small, amounting in 1964 65 to about 3 percent and in 
1965 66 about 2 percent of the state institutions' totals. 

Psyvhoiogy. Separately budgeted research in Psychology at all of the 
state mstitutions combined has beer, very heavily funded by Federal 
money. About 90 percent of total expenditures in 1964 65 and 1965 66 
were funded by Federal agencies. Thus Psychology ranks with Engineer- 
mg and the Physical Sciences in its high proportion of Federal funding 
and is far above the proportion in the Social Sciences. Among Federal 
sources, NIH and NSF accounted for the greatest proportion of Federal 
funds for research in Psychology. In 1965 66. NIH awards constituted 54 
percent of all Federal funds expended in psychological research at the U 
of M, 63 percent at MSU, and 72 percent at WSU. NSF funds in 1965-66 
accounted for 8 percent of all Federal expenditures in psychological 
research at the U of M, 26 percent at MSU, and 19 percent at WSU. The 
relatively low proportion of NSF funds at the U of M was counterbal- 
anced by Department of Defense awards there amounting to 18 percent of 
all Federal funds expended. NonFederal expenditures on separately 
budgeted research in Psychology at MSU and WSU were very low. At U 
of M, where the absolute amount of these non Federal expenditures was 
more significant, about 60 percent of them came from the Institution's 
Own Funds between 1964^ 66. 

About 98 percent of all funds expended between 1964 66 by the state 
institutions for separately budgeted research in Psychology were 
employed at U of M, MSU, and WSU. U of M's expenditures were 
about four times those of MSU and WSU combined. The pattern of 
sources at WMU, CMU, NMU, and OU showed an emphasis on Federal 
funding similar to that of U of M, MSU. and WSU. Moreover, the chief 
Federal agency of support was NIH, although OU had several grants 
from the Office of Education and NSF. WMU supplemented its Federal 
awards with the Institution's Own Funds, as it did in the Social Sciences, 
and CMU was the recipient of awards from voluntary health agencies. 



54 



The Fatttfras of Retiearch Support 



35 



Funds for Capital Facilities for Research Development 

Another importj.ru of expenditure for research is that for capital 
or the plant and facilu.es which are needed. Excluded from these capital 
expenditures is equipment purchased either from separately budgeted 
research funds or from state general fund appropriations for instruction 
and departmental research. Plant and facilities used for either research or 
graduate instruction are apt to be used for the other. Table 2-8 incorpo- 
rates data which indicate for various state universities the major sources 
of capital funds for both of these activities during the decade, 1 956 66. 
For all of the institutions combined for which data were available and 
applicable, state funds, the largest single source, comprised 46 percent of 
all funds expended. Federal funds (22 percent) and Institution's Own 
Funds (27 percent) accounted for most of the remainder. Non Federal 
funds from industry, foundations, voluntary organizations, and indi- 
viduals, though important in absolute amount, made up only 5 percent of 
the lual. However, institutional variations are notable. The most impor- 
tant single source at MSU, constituting 43 percent of total capital expen- 
ditures in science between 1956 and 1966, was the Institution's Own 
Funds. Contributing to this top ranking was the practice employed at 
MSU of using for capital development for graduate instruction and 
research some of the indirect cost reimbursements to the institution by 
outside sponsors of separately budgeted research. At CMU, the Institu- 
tion's Own Funds were the only source of funds, while at OU other non- 
Federal funds were predominant. At WMU, Federal funds provided the 
largest proportion. Each source of funds had at least one institution for 
which it was most important. 

Between 1956 and 1965 in Michigan, emphasis in capital development 
for research and graduate instruction was on the Life Sciences— including 
the Medical, Agricultural, and Biological Sciences. Almost three-fifths of 
all the expenditures, $29.9I7,(X)0, were in the Life Sciences. For the Life 
Sciences at all reporting universities. Institution's Own Funds, including a 
very major expenditure at Michigan State, ranked first in support with 
$10,i29,(X)C: State Funds were a close second at S9,8I9.000 and Federal 
Funds third at S7,958.000. 

Rdmbursemcat of Indirect Costs to iBstitutloas 

Another major factor related to the pattern of research support are the 
indirect costs assumed by a university. Insofar a^. a university itself 
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assumes these indirect costs without reimbursement the university is 
supporting the research project from its own funds. These indirect costs 
include that part of the institution's expendiiures for general administra- 
tion, student services, libraries, and operation and maintenance of physi- 
cal plant related to the project. Reimbursed indirect costs can accumulate 
to a very substantial amount for any given university. There has been 
some tendency to regard reimbursed indirect costs as funds to be used at 
the university's discretion. They have been used in various institutions for 
support of more research, for capital expenditures, or for major equip- 
ment such as computer facilities. Such funds may, of course, be returned 
to the general fund of the university and used to cover those costs which 
originally justified their payment. 

Table 2-9 shows that in 1965 66 the U of M received $8,138,000 and 
MSU $1,212,000 in reimbursed indirect costs. Other institutions in the 
state had, of course, considerably lesser sums reimbursed. In 196S 66, 
OU had $20,000, CMU $6,000 and WMU expected practically full reim- 
bursement for $39,000 of indirect costs. Table 2-9 also indicates the very 
considerable sums which U of M and MSU contributed to research activ- 
ity in the form of unreimbursed indirect costs in support of research 
financed by sponsors outside the university. In I96S-66, this support 
amounted to $2,824,000 for U of M and $1,398,000 for MSU. 

By noting the different percentages of unreimbursed indirect costs fo- 
U of M and MSU it is apparent that the commitment for an institution is 
proportionately heavier if awards come from certain sponsors rather than 
from others. Overall, in 1965 66, U of M's rate of reimbursement was 74 
percent while MSU*s was 46 percent. Clearly, for both institutions larger 
percentages of indirect costs went unreimbursed in the case of nonfederal 
as compared to Federal sponsors. 



The Staffing of Research Activities 

Teaching Faculty Employed Full Time, Reference was made earlier to 
differing percentages of the faculty in the institutions who were actively 
engaged in research to the extent of over 30 percent of professional effort. 
Table 2>1 of this chapter indicates percentages of the science faculty 
sampled who were so engaged as varying from 2.5 percent to over 50 
percent. The question arises of how this faculty effort spent in research is 
financed. It has been suggested that without outside sponsorship, the 
direct cost of the faculty-researcher's salary comes from the General 
Fund appropriations for Instruction and Departmental Research. Esti- 
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males of this cost are notably difficult. In this study institutions were 
asked to estimate the percent of General Fund expenditures for Instruc- 
tion and Department Research which supported research. Several institu- 
tions found the task quite impossible. Some reported such research sup- 
port as negligible. Of three institutions which made reasonably careful 
estimates, two reported about 13 to 15 percent and the third reported 5 
percent. Because of the limited response and difficulties of estimation, no 
generalizations are possible. However, the institutions with high percent- 
ages of their faculty spending over 30 percent of their effort in research 
are not necessarily those which draw upon the highest proportion of their 
general funds to support their research effort, because these institutions 
are also likely to have considerable outside support for the direct costs of 
the research conducted. 

Data collected in the study indicate that in those institutions with the 
strongest research orientation a relatively high proportion of the teaching 
faculty who are employed full time receive some of their regular salary, 
not considering compensation for summer employment, from a source 
other than the General Fund of their institution. Accordingly, in these 
institutions, as much as 10 percenv ^ more of the total regular salary 
outlay for science faculty employed on a full time basis comes from other 
than the General Fund source. It does not follow that all of this supports 
research, but it is reasonable to assume that salaries paid from external 
funds support something other than instruction. 

Projessional StafJ with Research Appointments. Distinct from the 
situation in which an individual who has a teaching appointment spends a 
portion of his time in research is that of a person who is specifically des- 
ignated by a college or university as occupying a research position and 
who engages directly in research or development or the administration of 
it* If such a person holds at least a bachelor's degree* he is classified in the 
study as being in the category of Professional Staff with Research 
Appointment, 

In institutions with a strong research orientation the Professional Staff 
with Research Appointment is sufficiently large as to play a vital role in 
the overall research performance. Data of such appointments was 
requested from all institutions, but some found it impossible to obtain. 
Brief comments on three institutions will suffice to suggest the patterns 
found. Fourteen to twenty professional research staff persons were 
employed at MTU between I9S7 and 1966 and were paid solely out of 
state legislative appropriations. These individuals were participants in the 
centers and institutes in forestry* mineral* and wood research which 
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received special legislative appropriations. Much of MSU's salary sup- 
port of its professional research staff is similar in ultimate source to that 
of MTU's. For 1965 66 over half of the support other than the General 
Fund at MSU came from the Institution's Own Funds and largely from 
state legislative appropriation for the Agricultural Experiment Station. 
Among other non Federal sources, industry contributed about S4O,00G 
and private foundations $10,000 in salary support to professional 
researchers in 1965 66 at MSU. The greater part ($1,010,592) of all 
nonFederal funds ($1,414,340) for professional researchers' salaries in 
1965 66 at MSU was employed in the area of the Life Sciences, including 
Agriculture, with about equal amounts of $180,000 given to both Engi- 
neering and the Social Sciences. 

There was strong Federal support of $839,618 for professional research 
salaries, amounting to about 37 percent of all combined support for the 
purpose in 1%5 66 at MSU. Somewhat over 70 percent of this Federal 
money came from the Department of Agriculture, over 15 percent from 
AEC and about 4-5 percent each from NSF and NIH. Again, about 85 
percent of these funds went to the Life Sciences with important lesser 
amounts to the Social Sciences ($74,355) and Engineering ($36,772). 
Thus in salaries for professional researchers as well as in expenditures for 
facilities the Life Sciences at MSU were predominant. 

The pauern of support for professional research salaries at WSU dis- 
plays what are likely to be the most common lines for an institution with a 
growing research orientation. With no historic precedent for state legisla- 
tive appropriations for an experiment station as at MSU, heavier empha- 
sis is placed on Federal funds. WSU received 60 percent of its total funds 
for professional research salaries from Federal sources in 1965 66 as 
compared with MSU's 37 percent. Over 85 percent of the $555,000 in 
Federal funds came from NIH and were heavily concentrated in their use: 
$442,000 went to the Life Sciences, chiefly Medical, and $101,000 to the 
Physical Sciences. Almost 70 percent of the nonFederal funds at WSU 
came from the General Fund, and these, together with substantial grants 
from voluntary hcslth agencies and private foundations flowed almost 
totally to the Life Sciences. 

Graduate Research Assistants. The need for graduate assistants if 
substantial research is to be undertaken in the universities, as well as the 
need for research activity if graduate training is to be adequately carried 
on, were reiterated themes in interviews with faculty and administrators. 
Data were requested on numbers of graduate research assistants and 
sources of support. Graduate research assistants were defined as those 
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engaged actively in research and were distinguished from graduate teach- 
ing assistants or fellows and from general duty graduate assistants who 
provide a variety of services to faculty and administrators. Teaching or 
general duty assistants may indeed help create a basis for faculty research 
activity by relieving the faculty of other duties, but the contribution is 
indirect. These roles will be discussed in detail in a subsequent chapter 
concerned with undergraduate and graduate education. Data were not 
forthcoming in all cases, but it is clear enough that as universities embark 
upon research programs they seek means to acquire graduate research 
assistants and that Federal funds predominate in the support of graduate 
research assistants. For example, of 428 graduate research assistants 
employed at MSU in 1965 66. 256 were paid from Federal Funds, 1 10 
from the Institution's Own Funds, and 62 from Other Non Federal Funds. 

Further example of the strength of Federal, as compared with non- 
Federal, support of graduate research assistants is indicated by analysis 
of the responses of Ph.D. candidates in science to the study's student 
questionnaire. One hundred and sixty of the candidates in the sampled 
population indicated they wc e holders of research assistantships. About 
two-thirds (102) of the 160 who hHd research assistantships were sup- 
ported by Federal agencies. Of the 102, 24 were supported by DOD, 22 by 
NSF, 19 by NIH, II by AEC. 10 by NASA, and the rest from other 
agencies. Of the remaining 58, the universities' own funds supported 39, 
and other nonFederal sources the remainder. 



Summary Remarks 

At this point certain broad features of the pattern of research support 
may be recapitulated. In general, the picture is of twelve institutions of 
differing sizes, systems of financial support, and backgrounds of purpose 
and function, but which, with perhaps one or two exceptions, are moving 
or are planning to move towards increasing research activity and expand- 
ing graduate programs. At the present stage, the differences among the 
institutions insofar as the research-graduate student orientation is con- 
cerned are as striking as the similarities, and the possibilty in the future of 
anything approaching equality seems remote. It is, indeed, doubtful that 
the administrators and faculty of many of the institutions see any need in 
the state for other universities conducting research to the extent, and with 
the purpo.ies of the U of M, or even that they see a need for more MSU's 
or WSU's. But they do believe that their research function should be 
expanded to contribute at an intensified level to the needs of the nation 
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and state, to meet the requirements for adequate training of students, and 
to provide opportunities for professional fulfillment on the part of their 
faculties. These are commonly expressed goals although the goals are 
stated more strongly in some institutions than in others. 

Specific statements as to what level of research activity is necessary for 
any given institution and what the ultimate role in research and student 
training an institution should ultimately fill within a state and regional 
system of institutions of higher education are very hard to come by. As 
one administrator suggested, his institution did not have goals of that 
kind. The current aim appears to be a movement toward expansion and 
development of programs, with some reasonably strong conception of 
those areas of science in the institution which should receive greatest 
encouragement by resources controlled by the institution itself. 

The overall resources available to the institutions which are needed to 
carry on research vary tremendously, largely because there are great var- 
iations in funds available for separately budgeted research. Variation in 
these funds means that some institutions can afford more and better 
research equipment, and have access to funds to hire graduate research 
assistants and professional research appointees and to free time for fac- 
ulty research by assuming part of regular as well as summer salaries. 

The data presented in this chapter also show very considerable varia- 
tion within individual institutions in the amount of research support going 
to the major areas of science and to the separate disciplines within the 
areas. Thus Aerospace and Electrical Engineering, the Medical Sciences, 
and Physics within the Physical Sciences are major areas and disciplines 
which are heavily supported at the U of M. At MSU, support to Agri- 
culture and the Biological Sciences predominates with Physics being 
strongest within the Physical Sciences; at WSU the great weight is toward 
support in the Medical Sciences with support to Chemistry being the 
strongest within the Physical Sciences. The same unevenness in support 
prevails at the institutions which receive lesser amount of funds. The 
departments which are recipients of the greatest amount of funds can in 
most cases be easily identified both from financial data and from inter- 
view data. 

As far as the sources of funds for separately budgeted research are 
concerned. Federal funds predominate. This was generally the case in 
large and small institutions alike. Furthermore, the available data show 
increasing Federal proportions out of the total support during the period 
between 1 957 and 1966. Also, the most strongly supported research areas 
in the institutions generally had the highest proportion of Federal sup- 
port. A common pattern was for a heavily supported discipline to receive 
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the great bulk of its support from one or two Federal agencies. In one 
smse, and perhaps indicative of the major direction. Federal funds con- 
tributed lo a concentration of research effort among the fields of science 
within institutions. In another sense, however, as new areas of research 
began to be supported in a major way within institutions. Federal support 
contributed to this expansion and introduced a degree of diversity. 
Although, for example, funds for separately budgeted Physical Science 
research (largely from Federal sources) were $16,858,000 more than 
funds for separately budgeted psychological research (largely from Fed- 
eral sources) in 1965-66 at the U of M, as compared with a $3,535,000 
difference in 1957 58, the absolute increase in funds for Psychology from 
$475,000 to $1,375,000 in that period created a financial base for a 
research program of increased significance. The role of Federal funds in 
bringing research diversity at MSU has been considerable. 

Federal funding of capital facilities— plant and equipment— for 
research and graduate instruction was highly significant between 1957 
and 1966 and amounted to over 20 percent of the total in those institu- 
tions providing data. Nevertheless, state legislative appropriations, which 
amounted to almost half of the total, were the prime source. State appro- 
priations into the general funds of the institutions, along with the other 
sources of those funds, also helped to cover substantial indirect costs of 
research which were not reimbursed by outside sponsors. The differing 
policies of sponsors on reimbursement create problems in the administra- 
tion of research grants by the universities and colleges and call for contin- 
ued moves toward greater uniformity. Still another state contribution to 
research in the institutions is the difficult to calculate, but nevertheless 
substantial, sum paid out in faculty salaries to cover the time spent in 
research which is not paid from separately budgeted research funds. 

Direct financing (other than support through taxes) of research by 
business and industry in the universities is relatively small. The 1967 fig- 
ures, cited in Chapter I, indicate a proportion from business and industry 
of about 5 percent for all fields of science combined. Engineering is most 
strongly supported. Somewhat less in overall proportion are the contribu- 
tions made by private foundations and voluntary oi^anizations. Strongest 
percentages of research support from these sources are in the Medical and 
Biological Sciences. In some institutions private foundations help sup(riy 
funds for Social Science research which is rather meagerly supported by 
Federal agencies in comparison with Federal support provided other 
areas of science. 

With all of the fields of science taken together, the phenomenon of 
Federal support of science research in Michigan's state institutions of 
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higher education is outstanding. Without it the structure which has been 
built up would collapse. And the prospect for future support as seen by 
faculty and administrators is also largely Federal. This is true whether the 
institution is now highly funded or is just getting a foothold in sponsored 
research. 
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III. Some Problems in Financing 
Science Research 

The pattern of support discussed in the preceding chapter generates a 
number of problems including: the spread of funds among the institu- 
tions: effects of funding on the balance among the scientific disciplines 
within the institutions; opportunity for the young investigator to obtain 
funds within the system; and the desirability of various types of 
awards grants, contracts, applied, and basic. 

The Spread of Research Fund Awards Among Institutfons 

As shown in the previous chapter, there is a striking degree of concen- 
tration of separately budgeted research funds among a few of the state 
colleges and universities of Michigan. Furthermore, the data available for 
the period between 1 957 66 indicated that absolute differences in funding 
among the institutions were tending to increase. 

However, as the data in Chapter 2 show, the response of all faculty 
samples reflects a desire for more research activity and less instruction. 
Ten of the state institutions are designated as universities and, although 
differing in purposes and goals, have aspirations to fulfill the university 
status. There exists the conviction in each institution that more research 
support is needed but there are variations in intensity of the conviction. A 
few faculty and administrators at institutions most heavily funded sug- 
gested that funding may have reached a saturation point, but most con- 
tinue to see expanded financial support as desirable to strengthen weaker 
areas and open new research activities. In certain institutions at the other 
extreme, doubts are readily expressed that the institution and its depart- 
ments possess the facilities, faculty training and interest, or time to 
engage in much research activity. In a third group of institutions, the 
general tenor of opinion is that the institution is fully ready for major 
expansion in research activity, but tacks adequate funding to do so. Many 
persons in these institutions view their problem as that of breaking into an 
established funding pattern in which success appears to be self-generating 
for the institutions already receiving large-scale funds. Even these latter 
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institutions, however, recognize relevant research for which they would 
like adequate funding. 

The concentration of research awards has apparently resulted from the 
fact that much of the research done in major research universities is deri- 
vative from awards competitively acquired. The research (whether basic, 
applied, or developmental) derives from the purposes pursued by a Fed- 
eral or non Federal agency or organization. The purpose may be, on the 
one hand, as general as seeking an unspecified advance in the state of the 
knowledge of a science, or, on the other hand, the development of a proto- 
type mechanism with specific and limited function. Within these limits of 
purpose, derived from agency missions, the universities and their staffs 
may develop their research interests. Only breadth and diversity of pur- 
pose of the numerous agencies. Federal and nonFederal, can keep such a 
system from narrowly channeling '-r stifling research creativity. As has 
been noted, these awards are competed for, and the main, ostensible basis 
of award to an institution has been how well it may be calculated to 
accomplish the agency's purpose in comparison to the ability of another 
institution to do so. Necessary missions pursued by the most able and 
efficient means is the ideal. In practice this has meant in a state system of 
universities, as the data in the previous chapter indicated, large amounts 
of funding by a few agencies, to a few institutions, in selected areas of 
science research. 

It is not likely that the funding of the science research carried on by 
institutions which currently have lesser build-ups in facilities, professional 
staffs, and experienced faculty will be derived from the major research 
missions of major agencies, at least in the near future. Institutions not 
currently recipients of substantial awards for mission oriented research 
which aspire to advance thdr research-graduate student programs and to 
maintain a faculty of high caliber in the sciences, must search for funds 
from sources— Federal, state, or private—which recognize the worth of 
research for the promotion of the total educational venture. The only 
alternative, satisfactory to essentially none of the institutions in the long 
run, is to define and carry out a program in such manner as to preclude 
research. 

Rates of Application and Awards for Research Grants and Contracts. 
The spread of research awards can be analyzed in more detail by consid- 
ering the number of applications for research grants and contracts and the 
success achieved from applications made. Table 3-1 indicates the niimber 
of applications made per faculty member between 1962 and 1967 by the 
science faculty sampled for the study's faculty questionnaire. For applica- 
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TABLE 3-1 

Nt'MMR Oh APPLII ATIONS KOR REStARCH GRANTS AND CONTRAtTS 

M\M n> Four Tvpis of SK)N!ioHs »v a Sampu ok 

i Mi irv From Fitv»\ iNsriri rioNs. 1962 67» 
(Injiiitutiuns listed in order uf number of applications 
per faculty member made to Federal agencies) 



hiUtRAL 
UUViiRNSUNt 



N per 
I av 

ultv 
Mem- 
hct 



3K2 
141 
292 
91 
87 
46 
65 
51 
37 
34 
46 



3.9K 
3.28 
3.01 
2.60 
2.07 
1.70 
1.41 
\M 
\M 
1.17 
1.15 



PRIVATI 
hUtNOAtlONS 



Npcr 
Kac- 
uli> 
Mem- 
ber 



1272 



68.3$ 



43 
70 
44 
14 
21 
8 
13 
23 
4 
3 

18 



.45 
1.63 
.45 
.40 
.50 
.30 
.28 
.61 
.14 
.10 
.45 



261 



14.02 



PRIVATH 
CORPORATIONS 



N per 
I .ic- 
ull> 

Mem- 
ber 



69 
31 
66 
14 

5 
2 
7 
8 
0 
12 



.72 
.72 
.68 
.40 
.12 
.07 
.15 
.21 
.00 
.41 
.05 



216 



11.61 



STATK 
AND LOI AI. 
OOVbRNSyhNTS 

Nper 

ult> 
Meih- 
hct 



15 
13 
36 
II 
12 

4 

7 

I 

I 

3 
9 



112 



.16 
.30 
.37 
.31 
.29 
.15 
.15 
.03 
.04 
.10 
.22 



6.02 



*Sampl« tMWd on the K-ieni.-e (liv-ully reipunding u> hacull) QueilionMtre. 



tions to all four types of sponsors, but particularly Federal, the data show 
high numbers of applications per person in those institutions which have a 
strong research orientation. If the applications for educational, rather 
than research activities, were completely eliminated in the totals for the 
number of applications, the differences among the institutions in research 
aspirations would be further emphasized. Without exception, the faculty 
made more applications to Federal agencies than to all other sources 
combined, reenforcing the point that faculty see the greatest possibilities 
in and have the greatest expectations of support from the Federal agen- 
cies. Obviously the possibility for research support in some institutions 
was limited by the number of api^ications for support. 

Table 3-2 indicates the success in receiving awards. Institutional differ- 
ences in rate of success are somewhat less than the differences in rates of 
application. It is difficult to discern a consistent pattern which corre- 
sponds to the differences in the overall research orientation of the insUtu- 
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TABLF. .U2 

NtMBIk Ul AW ARDS TO A SAMHk Ok Si'\k Si \ IvACUl TV AND Pi Ki IM 

o» AwAKi>sOi'r oi Tt>Ui Amu ations ior Risi^ariii 

(Institutions listed in ordisr of percent of succesjk 
of applications to Federal Hpon!H>rs) 



II hIRAl 
iiOVlRNMIM 

1^ "i of 

•\ppli. 



97 
23 
180 
51 
26 
23 
23 
36 
21 

8 00 

67.1 



HO. I 
68.8 
62.2 
6L6 
61.5 
51.0 
50.0 
50.0 
41.4 
32.3 
26.5 



62.H 



PRIVATI^ 
I^UlNOAflONK 
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^ • of 
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26 
6() 

0 
29 

7 

10 
5 
II 
14 
5 
0 

167 
14.0 



60.5 
«5.7 

0.0 
65.9 
50.0 
43.5 
62.5 
61.1 
66.7 
38.5 

0.0 



^»Klv^r^ 
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J, .1- >lf 

Appli- 



51 
24 
0 
64 

ft 
8 
2 
2 
3 
3 

— L 
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14.1 



73.9 
77.4 
0.0 
97.0 
42.9 
100.0 
100.0 
100.0 
60.0 
42.9 
41.7 



64.0 



77.8 



(iOVIKNMI-NIS 



7 
10 

0 
17 

6 

I 

4 

5 
8 
0 
0 



58 



4.9 



tions. Eight out of eleven institutions had at least a 50 percent rate of 
success with applications to Federal agencies. However, a faculty member 
from EMU, OU, OvSC, or WMU might consider his 40-50 percent 
chance of success with a Federal . agency application to be substantially 
less than the 60-70 percent range of success for faculty members at WSU, 
NMU. MSU, or MTU. The U of M sample of faculty members not only 
had the highest per capita rate of applici on for Federal grants and con- 
tracts but also 4 significantly higher rate of actual awards. 

A higher rate of application and a higher rate of success in obtaining 
those awards which arc not already pre empted by the past success of 
established researchers would seem necessary for research expansion for 
the colleges and universities less well established in research activity. The 
current distribution of grant and contract awards is not accomplishing the 
more limited research goals of these institutions. 
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Reasons Cited /or Success in Applications for Federal Research Grants 
and Contracts. The faculties at the various institutions indicated in 
responses to the Faculty Questionnaire, und also through the interviews 
on the campuses, differences in knowledge about programs of support by 
sponsors of research. There was a strung correspondence, particularly in 
the case of Federal programs, between the level of information about 
programs and the strength of the research orientation of the institutions. 
Lack of information may, in part, account for differences in numbers of 
application. A relatively high percentage of faculty in all of the institu- 
tions consider themselves well informed about Federal research programs 
as compared to those of other sponsors. No doubt the variations in 
asserted level of information about sponsors are related to the opportu- 
nity level of support by the differing sponsoring groups. 

Those faculty members sampled in the Faculty Questionnaire were 
asked to weigh the following factors in relation to success in gaining 
funds: 

1. Relevance of a research proposal to the mission or needs of an agen- 
cy, corporation, or foundation. 

2. Petsonal reputation of an investigator. 

3. Reputation of a college or university in a given field or area of sci- 
ence. 

4. Existing facilities in the institut:on for research in the area of a 
proposed study. 

5. Skill of an investigator in formulating a proposal. 

6. Assistance of administrative officers of a college or university in 
formulating or presenting a proposal. 

Only the responses of faculty with experience in appl*"'-? for funds 
from Federal agencies were analyzed, because very smah numbers indi- 
cated experience or offered judgments on applications to state and local 
governmental agencies, private profit-making corporations, or private 
foundations. The faculty members responding were asked to rank the 
factors considered very important, to omit those not considered very 
important, and to add others to the list which they thought to be very 
important. Table 3-3 exhibits only th'-- percentages of faculty rating a 
factor as first or second. Between 42 percent and 80 percent of the faculty 
in each institution entered in the table ranked the personal reputation of 
the investigator as first or second in rank of importance with the median 
percenUge figure being 57 percent. In each of these institutions over 75 
percent of the faculty gave this factor a very important rating. About 
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equal proportions of ;he responding faculty held relevance of a research 
proposal to an agency*s mission and the skill of an investigator in formu- 
lating a proposal to be very important, although differentiation can be 
noted among the first and second rankings. Among the six factors listed, 
assistance by administrative officers in formulating or presenting 
research proposals was given the least support. Nevertheless, consider- 
able proportions (from 24 to 71 percent) of the faculty in each institution 
entered in Table 3-3 consider administrative assistance to be very impor- 
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tant. Facult> interviewees also remarked on the importance of such assis- 
tance. 

There was. aiso. a rather strong recognition among faculty in all insti- 
tutions that a high level of research funding and activity within a given 
institution both results from and tends to attract talented men with high 
reputation. In response to a question on the Faculty Questionnaire, 69 
percent of the respondents expressed a belief that there is a strong ten- 
dency for the most able faculty to be attracted to those institutions and 
departments which are most heavily supported in research. Little varia- 
tion can be noted between the responses of faculty in large and small insti- 
tutions or in institutions with strong or weaker research orientations. 
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Although lack of research activity and funds has made recruiting diffi- 
cult, some success was being achieved by those institutions presently 
receiving restricted amounts of research funds in hiring young persons 
with general promise and interest and competence in research. Less suc- 
cess has been met in recruiting established investigators to form the 
mature nucleus of a growing department. A generation gap has thus been 
created in which the older faculty of long tenure and of higher rank have 
somewhat less research interest and capacity than the younger members 
of the science departments. In this situation the young research oriented 
faculty members may find the generally poor reputation of the depart- 
ment a major hurdle in seeking research funding. The addition of one or 
two established researchers can markedly alter that reputation. 

The reputation of the institution and the facilities of the institution for 
research were judged by the respondents to the Faculty Questionnaire to 
be about equal in importance. Opinion in the interviews reflected a not 
uncommonly held feeling in developing institutions that the actual capac- 
ity of institutions did not justify the great differences in research funding 
among institutions. This opinion was expressed in a variety of 
ways— directly in some cases or in others by suggesting that proposal 
review panels tend to go along with the familiar channels of funding; that 
it is hard for an investigator at a former teachers* college to receive sup- 
port for a research project to be conducted by an individual; that little 
money goes to institutions with only undergraduate programs; and that 
granting agencies do not recognize the problem of getting a program off 
the ground in a developing institution. 



latemal ProUens in Encouragiiig Research 

Most faculty and administrators at the institutions which receive minor 
proportions of the total of research funds in the state are less concerned 
with reasons for unfavorable consideration of applications than with the 
restraints upon research performance found within their own institutional 
settings. Facilities— space and equipment— are seen as inadequate in 
some instances. These deficiencies equally hinder the initiation of new 
programs and the expansion of programs already well under way. Space 
and equipment shortages exist among departments both at institutions 
with strong research programs andthose without such programs. 

In those institutions with eager, competent, young faculty members not 
currently being funded in research certain other difficulties which block 
research activity are constantly recurring themes in the interview data. 
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Lack of time for research i% a recurring complaint in institutions still 
strongly oriented toward instruction with heavy teaching loads for fac- 
ulty. Reduced loads and the start or expansion of a sabbatical program 
are seen as crucial. Employment opportunities fc immer teaching in 
those institutions to which secondary teachers typically return for ad- 
vanced work also divert attention and effort from research. Institutions 
seeking to initiate strong research programs emphasized the paucity of 
funds for support of graduate students who as fellows, scholars, or gradu- 
ate assistants might be expected to provide some assistance in research. 
At some institutions, funds are even inadequate to hire undergraduates to 
help with laboratory set-up and clean-up. Faculty members in a number 
of institutions felt that it was not unreasonable for sponsoring agencies to 
expect some stronger institutional commitment in providing a certain 
minimum base for continuing research activity before the other agencies 
would commit large sums in research project awards. How, within the 
limits of funds from student fees and legislative appropriations and in the 
face of the pressure of heavy enrollments, an institution can improve the 
image of its overall research capacity, whatever the individual compe- 
tence of some of its faculty, was a major concern. 

Strategy for Development of Research Funding. A commonly held 
view of faculty and administrators alike is that their respective institu- 
tions should and can do better in receiving research awards from spon- 
sors. They believe that "The funds are there, especially in Federal agen- 
cies, and the failure to get them has in considerable degree been our own 
fault." 

One basic approach to the development of a research base is to set insti- 
tutional priorities among the various academic departments or areas of 
science and to provide selective encouragement of hand picked scientific 
areas. When stated by administrators as a definite policy, they emphasize 
that encouragement results from unequal distribution of new funds rather 
than from cutting one area back to build up another. 

Encouragement of selected areas of science begins in the hiring process. 
Inevitably most of the new research oriented faculty will be younger 
scholars. In the process of expanding staff to meet new enrollments the 
age make-up and general orientation of a department can undergo rapid 
change. The relative lack of senior professors experienced in framing and 
conducting projects creates a problem, but luring established researchers 
from major research oriented institutions is seldom successful and some 
administrators believe it is not worth the cost and possible disruptive 
effects. 
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The next step in the research development strategy requires lightened 
teaching loads and funds for some equipment. Use of institutional funds 
for graduate assistants facilitates load reduction and also brings some 
graduate students. Departments selected for development have noticeably 
fewer complaints about teaching loads and the paucity of space and 
equipment. In one instance at least, the advantage of selected depart- 
ments extended to the library as well, with about one-half of the total 
library budget for purchases of supporting materials for academic depart- 
ments being temporarily directed toward the needs of three science 
departments. 

TABLE 3-4 

I'M ti rv Opinion on EhFtcTivfeNtss of Ri-lativkly Small RhstARcH 

CiR^NIS FROM AN INSTITUTION S OWN FUNDS IN DRAWINO 

LARiii R Support from Outsidk Sources 
(No responMSs and faculty who have not received a research 
award or participated in an award-supported 
. project eliminated. N 323) 
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UofM 


83 
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37.4 


9.6 


2.4 


18.1 


MSU 


73 


. 19.2 


31.5 


13.7 


12.3 


23.3 


WSU 


34 


17.6 


35.3 


II.K 


20.6 
4.3 


14.7 


WMU 


2} 


8.7 


69.6 




17.4 


MTU 


20 


40.0 


40.0 


5.0 




15.0 


CMU 


14 


7.1 




7.1 


42.9 


42.9 


EMU 


20 


10.0 


45.0 




5.0 


40.0 


NMU 


12 


15.4 


15.4 


7.7 




61.5 


ou 


20 


20.0 


40.0 


15.0 


5.0 


20.0 


FSC 


9 


II.O 


22.0 




II.O 


56.0 


GVSC 


15 


6.7 


6.7 


13.3 


... 


66.7 



Once a few selected departments have established a base of excellence 
in staff, and have some time and facilities needed for research, these 
departments are then expected, with some measure of administrative 
assistance, to obtain funds for sponsored research. Many schools have 
what are commonly called "seed grants" from the institution's own funds, 
one ostensible purpose of which is to establish a research project which a 
sponsor can be asked to support on a larger scale. The grants arc nor- 
mally awarded by a faculty-administrator committee and vary from a few 
hundred dollars to $1500- $2000 or more. As Table 3-4 shows, faculty 
views as to the efficacy of these small grants are mixed. On the whole, the 
faculties see these seed grants as a positive factor indicative of institu- 
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tional commitment but not often a determining factor in attracting out- 
side funds. 

Whatever a developing university may do out of its own resources to 
encourage research, the ultimate step as expressed by one administrator is 
that ♦*Good people will have to generate their own new money, and they 
will have to do this despite the difficulties of competing with able faculty 
whose institutions arc further along the way in program development." 
Another administrator asserted that in his university the accepted view is 
that "funds can be found if there is vigorous, intelligent, and persistent 
effort." The individual faculty member who does not find funds is a disap> 
pointment. The burden thereby imposed on the individual faculty member 
IS considerable and may not be one which even talented men of science 
will want to assume. 

Alternative Systems for Financing Science Research and Education, 
The problems associated with project support and its failure to meet the 
needs of many of the institutions naturally leads to discussion of alterna- 
tive methods for making awards. Most commonly mentioned are institu- 
tional or block grants under which funds are conveyed to institutions or 
major academic areas within institutions, with only the most general 
restrictions as to their use. A limited use of such broad grants by NIH and 
NSF in the past has gained the approbation of recipients. 

The institutional grant approach generates some vehement opposition 
and strong reservations as well as some strong support. The following 
attitudes were suggested by the interview data: 

1. Tlie institutions and, within institutions, the departments, which had 
the strongest research orientations were somewhat iess favorable to 
expansion of institutional awards than institutions and departments 
with weaker orientations. 

2. Most, though not all, of the administrators with such rank as presi- 
dent, vice-president for instruction or research, or dean were favor- 
able toward expanded institutional awards. A very few were 
opposed and some expressed reservations. 

3. Only a minority of the departmental chairmen and other faculty 
interviewed indicated much enthusiasm for expanded institutional 
awards. 

4. Nearly two-thirds of the departmental chairmen and other faculty 
interviewed had serious reservations about expanded institutional 
awards. Many of these faculty, however, saw some advantages, and 
the pattern of cited advantages coincided with those noted by top 
administrators. 
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The top administrators at those institutions most successful in obtain- 
ing research funds stressed the values stemming from the competitive 
system of obtaining awards from a number of different, mission-oriented 
sources. Opposition was generally expressed to a system which, without 
critical scholarly review of proposals, might pour funds into weak depart- 
ments. Some administrators feared the pressures which might play upon 
them under an expanded institutional grant system, although they recog- 
nized the possible benefits of large, institutional grants. These benefits 
included: acquiring laboratory space and equipment, supplements to 
project awards, flexibility in covering different kinds of expenses from 
one year to the next, security for the continuance of the core of a program 
even though the major project grants should accrue to special areas of the 
program, and redressing imbalances among programs. The uses of broad 
grants visualized by top administrators in the most research-oriented 
institutions were largely for sustaining or supporting existing programs or 
for filling in gaps. 

In the institutions with less well-developed research programs, most of 
the top administrators and a minority of the faculty more strongly sup- 
ported the use of broad grants. One administrator avowed that his institu- 
tion could pursue its objectives with broad form grants alone. These 
administrators saw institutional grants as most useful in initiating 
research programs, in gearing up some particular departments for 
research activity, in helping to fund sabbaticals for research activity, in 
purchasing equipment vitally needed, and in providing money to pay for 
graduate research assistants. The responsibility for distributing funds 
among these competing purposes weighed lighter on minds of most of 
these administrators than advantages. Support by the departmental 
chairmen and the science faculties was somewhat less enthusiastic. Some 
felt that such funds would help their departments in development of ongo- 
ing research: others, in departments admittedly weak in research activity 
saw the means to get programs started. In some small institutions with 
weak departmental structure, broad institutional grants were viewed quite 
favorably. 

Most faculty members regardless of their institutional affiliation, 
expressed at least some reservations about broad grants, especially if 
these would entail a cut-back or a freezing of project awards. The most 
strongly stated objections were directed toward the probable distribution 
processes by which institutional grants would be divided up by local 
administrators and/or faculty committees. Whatever the system used it 
would be the "genesis of trouble and red tape,** would cause "serious, 
internal trouble," create "fears of partiality" and "departmental back- 
stabbing," and generally be **too political with the institution." These 
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objections came from both young and old faculty members and from 
institutions whether presently strongly or weakly involved in research. A 
large proportion of the faculty who objected to institutional grants saw 
considerable merit in broad departmental grants. The need and usefulness 
of broad grants to their programs was recognized but the desirw to avoid 
internal wrangling within their institutions was strong. The difficulties of 
establishing a national formula for distributing broad grants to individual 
science departments were only partially envisaged. An automatic distri- 
bution on some formula basis would destroy the strategy of concentrating 
resources to insure some high quality areas in an institution. A competi- 
tive system of broad grants to departments would raise questions of cri- 
teria of excellence. One administrator remarked that current programs of 
broad grants for departmental development do not show an understand- 
ing of needs of "emerging institutions." Another concern of some faculty 
and of numerous administrators was that broad support grants from the 
Federal Government might well lead to a corresponding decrease in state 
legislative appropriations. 

There is some support for broad form grants but disagreement exists 
about specific types and mechanisms for distribution. If such funds could 
be provided to sustain or to create better balance in present programs, to 
create a stronger potential for research in some institutions, and to 
provide starter funds for the new or young investigator without encroach- 
ing on project grant funds, some faculty members and most administra- 
tors would support the broad form grant. 

Faculty Viem on the Relative Position of the State Institutions in 
Research Activity. The desired end of an ideal support system from the 
point of view of the faculty in the institutions now receiving Hmited out- 
side funds is for much >ess concentration in funding and research activity 
than is now current. When asked (Table 3-5) whether it would be in the 
best interest of higher education in Michigan for there to be six or fewer 
major university centers of scientific research in the state, only at the U of 
M, MSU, WSU, and WMU did a majority of the faculty sampled 
respond affirmatively. These institutions are ones whose faculty might 
readily assume that they would be among the six institutions. 

There was limited support in the faculty response (less than 30 percent) 
for the position that in each state institution a common set or core of 
research areas in science should be strongly funded, but a majority sup- 
ported the view that each institution should receive strong financial sup- 
port for at least one, or a few, specialized areas of science research. A 
surprising proportion of faculty members expressed the view that the 
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TABLE 3-5 

Wotit> 6, OR FliwtR, Major Umvfrsity Ci-NrifRS in rut Statk, 
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.U 
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46.7 
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26 
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7.7 


ou 


26 


42..1 


42.3 


15.4 


FSC 


28 


464 


53.6 
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37 


35.1 


45.9 


18.9 



State government should assume major responsibility in providing funds 
required to support within each institution either a fundamental group of 
research areas or at least a few specialized areas« although in most institu* 
tions somev'hat more faculty felt that such funds should come by Federal 
grant or contract. (Table 3-6). This plea for a larger state responsibility 
coincided with a view expressed by some faculty in interviews that the 
universities should seek to convince state officials of the inseparable rela- 
tionship between instruction and research and to demonstrate the need for 
continuous, assured state funding of a certain level of research. However, 
most faculty members recognized that the state gives little direct support 
to research projects and they expect little change in the future. They 
beuvve that the quest for research funds, whatever the patterns of occa- 
sional retrenchment by Federal agencies, must still be directed largely 
toward the Federal government. 

Feasibility of Inter-Institutional Participation on Sponsored Research 
Projects. The present concentration of research awards, facilities and 
personnel at a few of the state institutions has raised the question of inter- 
institutional cooperation in research* About 10 percent of the faculty 
sample for the Faculty Questionnaire had actually had some such experi- 
ence. Over a third of the faculty at all but one institution agreed that 
inter-institutional participation in specific, sponsored research projects is 
feasible. Less substantial proportions of the faculty in the various institu- 
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TABLE 3-7 

Facuitv Opinion on Whether Sources of Funds for Scientific 
>^ESFARCH Should Purposefully Pursue a Policy of 
Promoting Inter*|nstitutional Participation 
IN Sponsored Research 
(Eliminate no responses, N • 499) 
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tions fayorcxl having the sources of funds purposefully pursue a policy of 
promoting inter>institutional participation as they distributed funds for 
sponsored research. (Table 3-7). 

Approximately a third of the faculty interviewed also indicated a will- 
ingness to explore inter-institutional cooperation and felt that present 
means of travel and communication provide greater possibilities than are 
presently being exploited. Proposals ranged from improved means of 
inter-institutional use of computers and library facilities to more compli- 
cated plans of faculty interchange. However, faculty with doubts or decid- 
edly n^ative views toward inter-institutional research collaboration 
predominated. Problems of time and distance, of administrative proce- 
dures, and of cooperation between faculty from different universities with 
different images were cited. The prevailing view was that facilities and 
projects must be developed at each institution. 



Support of the Young Investigator 

If there is a lack of support for the young investigator, it might appear 
in serious discrepancies between actual research involvement and prefer- 
ences. The discrepancy should be much greater in the lower ranks than for 
associate or full professors. Using the test of active research participation 
as 30 percent or more of professional effort in research activity, compari- 
sons among the faculty sampled for the Faculty Questionnaire show little 
differentiation by rank in actual activity on this basis. In every institution, 
those at any given rank, taken as a group, expressed a desire to devote an 
equal or greater amuunt of time to research than currently was the case. 
Again, there was little variability on a rank basis in the proportions of 
faculty who ynould prefer to spend 30 percent of their professional effort 
in research. This similarity of responses from faculty of different ranks 
does not demonstrate major generational differences in desire to per- 
form research. 

Faculty members sampled for the Faculty Questionnaire were asked to 
choose among instruction, research, or publication as the activity contrib- 
uting more to an individuaPs status than any other one activity. The ten- 
dency in most of the institutions was for junior faculty to feel less pressure 
for research activity based upon status considerations than did faculty in 
higher ranks, although assistant professors at MSU and WSU attached 
greater significance to research as a contributor to status than did their 
higher ranking colleagues in these institutions. 

The number of applications for sponsored research made per person by 
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instructors and assistant professors during the immediately previous fivc- 
ye:r period was smaller than the number made by associate and full pro- 
fessors; probably some instructors and assistant professors had not been 
faculty members for a full five years and would have had less time in 
which to make application. At MSU. NMU. and FSC assistant and 
associate professor applications were about the same per capita; at WMU 
applications by assistant professors were more numerous than those made 
by full professors; at CMU assistant professors were more active in appli- 
cation than either associate or full professors. But generally speaking, 
although instructors and assistant professors maintained, in about the 
same proportion as faculty of higher rank, that they were carrying signifi • 
cant research loads (spending more than 30 percent of their professional 
effort in research), they were not applying as often for funds from outside 
sources. 

More crucial to the problem of the young investigator is the lower per- 
centage of awards out of total applications. In the case of Federal agen- 
cies to which the great bulk of all applications were made, full professors 
met with success in 73 percent of their application efforts, associates in 58 
percent, and assistant professors only in 51 percent. This lower rate of 
success limited still further the participation of assistant professors in 
research funded by outside sponsors. Important institutional variations 
can be noted in Table 3-8 which suggest that the problem of the young 

TABLE 3-8 
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investigator is less serious in the institutions which already have strong 
research programs. 

Yet the preponderance of opinion in the interviews, at institutions both 
l{»rge and small, is that getting adequate funds to encourage and help start 
able young investigators is a particularly difficult problem. Without a 
policy of some special consideration for beginning researchers within a 
system of project grants or through an expansion of broad for^- grants, 
the strategy of many institutions is simply to insist that their young facul- 
ties exert greater effort in seeking awards. 



Baliuce Among and Within Scientific Disciplines 

The issue of balance among scientific disciplines within an institution 
and within separate areas of study of each discipline has been a subject of 
much discussion by college and university administrators and faculty. 
Clearly by balance is not meant equal levels of activity and accomplish- 
ment in each discipline or area. Rather, balance implies that the mstitu- 
tion has established a hierarchy of academic activities, with different 
emphasis on different disciplines, meshing into a pattern of overall activ- 
ity and accomplishment which attains the goals of the university as a 
functioning part of the total society. Imbalance would exist only when the 
goals of the institution, and thus the goals and needs of the society, are 
somehow distorted by the extraordinary expansion or the extraordinary 
contraction of given scientific disciplines or areas. Expansion or contrac- 
tion or a program would not in itself create distortion or imbalance. In 
fact, as society's needs and institutions' goals shift, an accompanying shift 
In emphasis among disciplines and areas of science is necessary to retain 
balance between programs and goals pursued. Imbalance sets in when 
factors cither internal or external to the college or university bring 
changes in programs, in goal attainment, or ultimately in redefinition of 
goals in ways which are deemed inappropriate by administrators and 
faculty. 

It is generally agreed that outside funds for research, particularly Fid- 
eral funds, have contributed to great changes in emphasis in college and 
university programs, and thus, in the long run, in the institutional goals. 
Depending upon their conceptions of the proper aims and goals for these 
institutions in the research-graduate program area, observers of the 
changes conclude that they have led either to imbalances and distortions 
of functions and goals or to the establishment of a new balance among 
programs - with the new aims, goals, and programs of the institutions 
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now being more realistic within the framework of state, regional, and 
national needs. 

Unevenness of available funding and actual expenditures of funds has 
caused uneasiness among some administrators and faculty in the large 
mstitutions. And in the smaller, but still sizable institutions, which are 
scekmg to emerge as universities with strong graduate-research pro- 
grams, the strategy of concentrating internal resources in building up a 
base for research in only a few selected, scientific areas to which it is 
hoped outside funds uiight be more readily attracted, raises questions of 
the criteria of choice of the selected areas and of the advisability of 
restricting the chance for immediate development of other areas by such 
choices. However, justification of the unevenness of the funding which 
supports some scientific disciplines much more strongly than others 
within a given institution is made by administrators on numerous 
grounds. It is pointed out that \ degree-gaining graduates of the science 
areas which are most strongly funded are apparently in as heavy, or 
heavier, demand by the society as are those in other areas. This training 
of needed scientific personnel within a research framework is regarded as 
a major goal for universities. Furthermore, it is noted that the funding 
needs of disciplines vary and that in some areas major research activity 
can be carried on with relativel* minimal funds. Dollar awards and 
expenditures act as less then perfect guides to show relative emphasis 
among programs, and the variations in funding would on these grounds be 
no exact indication of imbalances. It is also suggested that disciplines 
vary in their ability to make effective use of research funds. In general, 
when the question of imbalance, resulting from funding patterns, among 
the broad scientific discipline areas of science within a given institution is 
raised, administrators and faculty seem to believe that what appears as 
imbalance is traceable to variations in emphasis based on necessities for 
fulfillment of aims and goals and on efforts to make actual expenditures 
coincide with the monetary requirements and scientific readiness of the 
different disciplines. 

Despite these explanations, the existence of significant imbalances is 
recognized. Many faculty members and administrators are in basic agree- 
ment with the blunt statement of one top administrator that, "Research 
support by the Federal government, without support of higher education 
in general, tends to distort higher education.** Thj institution's own gen- 
eral funds are often strained by the necessity of assuming cost-sharing 
obligations for sponsored research projects in the disciplines heavily 
funded from the outside, or in the case of some smaller institutions by the 
practice of directing the institutions' funds into a few specially designated 
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disciplines to create a research base capable of attracting Federal funds. 
This is why some university people reiterate the need for a considerably 
expanded program of federally financed institutional grants. 

Impact of Sptmsored Research Funds on the Balance of Research 
Conducted Within Scientific Disciplines. Faculty members queried as to 
whether funds for sponsored research create imbalance or distortion in 
the types of research which are carried on within their particular scientific 
discipline, respond much as do administrators in .gard to im^Mlance 
stimulated by outside funds among the various disciplines. There is a 
recognition of the directing force which outside fun'ling exerts upon 
research activity, a feeling on the part of some that it tends to create cer- 
tain distortion or imbalance, but that the problem, though significant, is 
not serious. The preponderant view among those who expressed an opin- 
ion was that researcJ funds "Give necess-ry financial backing to 
previously conceived programs." With the exception of two institutions 
relatively weal in research orientation, at least two-thirds of the faculty 
sampled in each institution responded in that fashion. In the three institu- 
tions strongest in research, the percentages of response were 91 percent at 
WSU, 88 percent at the U of M, and 74 percent at MSU. Relatively few 
of the faculty (0 to 22 percent) at the various institutions felt that research 
funds from outside their institution gave research programs within their 
discipline "a focus which was not previously contemplated." MSU, where 
16 percent of the respondents felt that outside funding tended to give 
research a focus not previously contemplated, provided the strongest 
response of this kind among the faculty at the three largest institutions. 

The greater proportion of the faculty sampled indicated that they de- 
veloped their own reseaTch interests and conceived their own research 
programs, but they also recognized that the availability of funds played a 
significant role in whether or not new research programs would ever be 
initiated. In all but one institution, about two-thirds or more of the faculty 
said that the role of such funds in initiating new projects was that of either 
a dominating or a significant influence. (Table 3-9). 

As numerous interviews brought out, faculty members pursue their 
professional interests within the framework of the missions pursued by 
funding agencies. Given the existence of multiple sourc.s of funding, most 
faculty who responded appear to be reasonably successful at finding some 
sponsor who sees adequate connection between what the individual wants 
to do and the sponsor's mission. In the process of making the fit, some 
research interests of the faculty get squeezed out and this is of sufficiently 
frequent occurrence ai> to be recognized as a problem. 
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Methods of Conveyance o f Research .4 wards. In the faculty interviews 
the response to a query on the ideal type of research fund award was that 
it should provide the greatest possible freedom of the investigator to 
pursue a fundamental research problem of his choice. Though often a 
preference for grant awards was indicated, interviews with administrators 
of numerous research awards indicated that, increasingly, the terms of 
grants and contracts make little difference in the actual conduct of 
research. 

Of 261 faculty members sampled in the Faculty Questionnaire who had 
had experience in conducting research under a sponsored award, 45 per- 
cent declared that important differences exist in doing research under 
grants and contracts. Of this 45 percent, about 90 percent considered 
contracts to be more restrictive than grants. Thus a substantial minority 
of the 261 held to the historic idea of distinction between the two. How- 
ever, only about one-third of this minority felt the restrictions to be seri- 
ous. Those who noted restrictions found them to be most evident in the 
formulation of the study and to a lesser extent in its conduct. 

Faculty researchers, for the most part, appear to have adjusted to the 
degree of "basic ' research 'which is possiBle' within mission-oriented 
programs of agencies. At best, the basic-applied dichotomy rests upon 
tenuous definitions. Some researchers, especially those in Engineering, 
consider it to be their major function to tackle fundamental scientific 
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issues which loom as obstacles in the application of known information to 

the solution of rather practical problems* Many faculty also believe that a 
higher proportion of project grants in the near future will be problem* 
solving oriented for society's welfare. This possible development is not 
viewed with total unconcern^ but it is still recognised that very fundamen- 
tal and important research can be conducted within that framework. In 
the selection of the projects which they seek to have funded and in their 
approach to them, most faculty apparently continue to look for opportun- 
ities to make use of and extend the basic knowledge of their disciplines. 



IV. Impact of Funds on Science 
Education 



Implicit in the preceding discussion of research funding has been the 
close interrelationship between rcs'jarch and both undergraduate and 
graduate education in the sciences. In this chapter attention will be given 
more directly to science education programs. Enrollment changes in sci- 
entific curricula and especially the relative development of undergraduate 
and graduate programs will be examined. The relationship of these de- 
velopments to sponsored research funding will be considered. Growth in 
facilities plant and equipment, and the sources of funding of these facili- 
ties will be noted. Data available on numbers of teaching faculty and the 
rank make-up of the faculty will be considered. Faculty and student views 
will be compared on the impact of research activity on the quality of 
jzraduate and undergraduate education. The variant impacts of different 
types or methods of financial support upon the progress and educational 
goal attainment of graduate students arc matters of interest. Finally, the 
methods of funding, the organization, and the results of special educa- 
tional projects in the science areas, particularly the institutes conducted 
by the colleges and universities for secondary and elementary teachers, 
will be examined. 

Student Enrollments in Scientific Curricula. Enrollments in scientific 
curricula in the Michigan public colleges and universities show important 
increases between 1957 and 1966, the years covering data collection in 
this study. For the four institutions (U of M, MSU, WSU, and MTU) 
which have had over the period from I9S7 to 1966 the heaviest enroll- 
ments in science among the state institutions (undergraduate data were 
not available for WMU), overall increases in enrollment of combined 
graduate and undergraduate majors in science varied from 30 percent to 
60 percent during that nine year period. 

OU and GVSCbeing nejver institutions and having student bodies for 
only four years or less prior to 1966, showed large percentage gains in 
science undergraduate majors, with increases of between 50 percent and 
100 percent each year. FSC, an older institution with stability in its sci- 
ence program, showed an increase of 13 percent in its science majors. 
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However, it was in tlie rapidly clianging former teacliers' colleges, that 
tlie greatest percentage increases in science enrollment can be noted. 
EMU's undergraduate science majors increased by 320 percent to a total 
of 1,246 between 1957 and 1966; at CMU, with graduate students being 5 
percent or less of the total in each year, overall numbers of science majors 
increased by 368 percent between 1957 and 1966 to a total of 1,707 in 
1966. 

A somewhat changing pattern of enrollment can be observed among 
the major areas of science dealt with in the study- Engineering, Physical 
Science, Life Science. Social Science, and Psychology. In those institu- 
tions which had in 1957 the largest enrollments of science majors, the 
science areas with the strongest enrollments of majors in 1957 generally 
also had the strongest enrollments in 1966. However, areas which origi- 
nally had the lower enrollments increased at a more rapid rate. At MSU, 
for example, majors in the Life Sciences, as a percentage of overall sci- 
ence major enrollment declined from 36 percent to 34 percent; Engineer- 
ing majors declined from 30 percent to 19 percent of the total. The pro- 
portion of Physical Science majors increased from 18 percent to 22 per- 
cent, and of Psychology majors from 5 percent to 7 percent. 

Similar tendencies can be observed at WSU. The proportion of Engi- 
neering majors declined from 49 percent in 1958 to 42 percent in 1966 and 
Life Science majors, another strong area at WSU, from 21 percent to 17 
percent. On the other hand, the proportion in Physcial Science increased 
from 15 percent to 17 percent, in Social Science from II percent to 15 
percent, and in Psychology from 5 percent to 8 percent. For three years 
from 1963 to 1966, the U of M showed slight declines in the proportions 
of science m^ ;rs in Engineering, Life Science, and in Physical Science 
and increases in the percentage of majors in Social Science from 1 1 per- 
cent to 16 percent and in Psychology from 7 percent to 9 percent. At 
MTU between 1957 and 1966 majors in Engineering decreased from 89 
percent to 75 percent while Physical Science increased from 5 percent to 
14 percent and Life Science from 6 percent to 1 1 percent. 

In the newer institutions, and in those universities which earlier concen- 
trated on teacher preparation, the general pattern is for programs de- 
veloped after 1957 to have the greatest number of student majors and to 
center primarily in Physical Science and secondly in Social Science. 
CMU in 1^966 had 662 Physical Science undergraduate majors and EMU 
had 448 compared with 543 enrolled at the U of M, 1,633 at MSU, and 
429 at WSU. In Social Science, CMU in 1966 had 308 undergraduate 
majors and EMU had 497 compared with 736 enrolled at :he U of M, 
2,170 at MSU and 252 at WSU. 
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During the period covered by the study there was an absolute increase 
in numbers of graduate student majors in science curricula at the institu- 
tions in which the strongest graduate programs were established, but the 
proportion of graduate students in science relative to total majors in sci- 
ence increased relatively little. At MSU, the graduate proportion between 

1957 and 1966 changed from 17 percent to -22 percent; at WSU betwern 

1958 and 1966, from 30 percent to 34 percent; at the U of M for the three 
years 1963 to 1966 there was a slight decrease from 49 percent to 48 per- 
cent. In 1966, 58 percent of the majors in Physical Science at the U of M 
were graduate students, as were 50 percent at WSU and 27 percent at 
MSU. Some 55 percent of the majors in Life Science at the U of M were 
graduate students, as were 46 percent at WSU and 25 percent at MSU. 
The graduate Kngineering programs were also strong at the U of M and 
WSU. At the U of M some 44 percent, and at WSU some 23 percent of 
the majors enrolled in Engineering were graduate students. The 1,232 
graduate student majors in Engineering at the U of M and the 475 at 
WSU constituted in 1966 the highest number of graduate student majors 
in any of the scientific areas in these inslit- '.ions. 

At MTU and CMU, other institutions for which data on both under- 
graduate and graduate student majors are available, graduate inajrrs 
were 4 to 5 percent of the total. At MTU the greater numbers of graduate 
student majors were in Engineering, but the largest proportion of gradu- 
ate students was in Physical Science. At CMU. giaduate majors in the 
Life Sciences were greatest In number with somewhat fewer numbers in 
Physical Science and Social Science. Of the former colleges of education 
WMU had the strongest graduate student major enrollment in the sci- 
ences with the areas of major concentration being Psychology, Physical 
Science, and Social Science in that order. 

Data on credit hours produced in the major areas of science provide a 
somewhat different perspective on the relative strength of instructional 
programs than data on the number of student majors. While Engineering 
for example, at the U of M in 1966 had 39 percent of all science majors 
enrolled, only 17 percent of all credit hours in science were produced in 
Engineering. At WSU 42 percent of the science majors were enrolled in 
Engineering compared with 6 percent of credit hours produced. At MSU 
comparable figures were 19 percent and 6 percent and at MTU, 75 per- 
cent and 34 percent. Obviously students in Engineering take many 
courses in other science areas. A contrasting picture is found in Physical 
Science and Social Science. In each of these areas at the largest institu. 
tions the proportions of credit hours out of total credit hours taught in 
science were substantially higher than the proportion of majors in these 
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areas out of all majors in science. At the U of M in 1966 only 18 percent 
of all science majors were in Physical Science but 32 percent of credit 
hours were produced in that area; at MSU comparable figures were 18 
percent and 30 percent and at WSU. 17 percent an ; 32 percent. At the U 
of M in 1966, 16 percent of all science majors were in Social Science, but 
18 percent of the credit hours were produced in that area; comparable 
figures at MSU were 22 percent and 31 percent and at WSU, 15 percent 
and 38 percent. 

At the largest institutions the proportion of credit hours earned by 
graduate students of all credit hours earned in science was much less than 
the proportion of graduate student majors of all science majors. This was 
most apparent in Physical Science and least so in Engineering. At the U 
of M in 1966, 58 percent of the science majors in Physical Science were 
graduate students but they earned only 17 percent of all of the credit 
hours in that area; comparable figures at MSU were 27 percent and 7 
percent, and at WSU, 50 percent and 13 percent. The proportions of 
graduate najors and proportions of graduate credits earned in science are 
less disparate in the other institutions offering graduate work. This differ- 
ence probably results from the general tendency of Master's level pro- 
grams and new doctoral programs to rely more heavily on courses and 
credits than is true in established doctoral programs. 

Relationship oj Enrollments to Funding of Separately Budgeted 
Research. Little relationship exists between enrollmems in science in the 
Michigan colleges and universities and the funds available for sponsored 
research. Several institutions with minimal research funds are training 
large proportions of degree-seeking students in science programs, particu- 
larly in Physical Science and Social Science. Most of these are under- 
graduates but t is clear that many of them are not in contact with faculty 
members who are active in research. 

Among institutions with a significant level of research funding and a 
faculty active in research, expenditures for separately budgeted research 
have little relationship to the number of student majors enrolled. At the U 
of M in 1965 66, expctnditures for separately budgeted research in the 
areas of science covered by the study amounted to over $44,000,000 and 
there were 7,230 student majors in the areas of science; figures for com- 
paraoie categories at MSU were $14,000;000 in expendftDes an"d 12,522 
students; at WSU there were expenditures somewhat over $4,000,000 
with 4,937 students. There are really no good reasons to expect that sepa- 
rately budgeted research expenditures would be directly related to enroll- 
ment, but there is a reasonable contention that quality instructional pro- 
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grams require some funding for research. Our data show only that neither 
relative enrollments among disciplines in a given year nor such trends as 
increasing enrollments in Physical Science and Social Science appear to 
be closely related to differing amounts of funds for research in the areas 
of science. 

Despite the assertion that graduate programs in science are dependent 
upon adequate research programs which must receive some funding from 
outside the institution, there is, within the state colleges and universities 
in Michigan, only a rough relationship between graduate enrollments and 
the actual amount of research funding. The relationship is closer than for 
undergraduate or total enrollments, but the most that can be said is that 
institutions with large numbers of graduate majors in science receive the 
strongest support for sponsored research, and that those science areas 
within an institution which have the largest graduate enrollments usually 
have substantial outside research support. At WSU in 1965-66, sepa- 
rately budgeted funds for research in Engineering amounted to $188,000 
with 475 graduate student majors enrolled; at the U of M the research 
funds amounted to $9,462,000 with 1,232 graduate student majors 
enrolled. For graduate students, perhaps even more than for undcrgradu- 
ates in science, the expenditure figure for research required for adequate 
training of a student would depend upon the particular field of science and 
the specific level and type of training provided. 

Within each '^f the univereities with strong research programs, the rela- 
tionship between the amount of funds for separately budgeted research 
and the number of graduate student majors enrolled varied greatly among 
the major areas of science. The $9,462,000 in research funds associated 
with 1,232 graduate students in Engineering at the U of M can be com- 
pared with the $18,233,000 in research funds in Physical Science and 749 
graduate student majors- the largest group of graduate majors in any 
general area of science at the U of M in 1965-66 except Engineering. 
Data from both WSU and MSU could be cited to illustrate the same 
point. There is no meaningful relationship between gross amounts of 
research funds and enrollments either within or among institutions. 

The lack of relationship is not really surprising. The costs of conducting 
significant research vary among specific disciplines and fields of science 
so that depending upon tbe specific area of training of a graduate studerit, 
differing amounts of expenditures would be required to fund research 
necessary for his education. Secondly, much of the sponsored research is 
directed to fulfillment of the mission of a sponsoring agency rather than 
to enhancement of the educational process. Thirdly, it is possib'e that 
some graduate programs are launched without outside fundi. ^ for 
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research. The alternatives in such a case art either to use the limited inter- 
nal funds of the institution to support the research or to have the quality 
of the graduate program suffer. Certainly in the opinion of faculty and 
administrators a strong graduate science program requires strong support 
for r^earch. 

Soun es of Capital Expenditures for Science Research and Education. 
One evidence that science education programs derive benefits from sepa* 
rately budgeted research can be found in the equipment purchases made 
under the terms of the research awards. Table 4-1 indicates for 1965 66 
the major sources of funds in four institutions for the purchase of equip* 
ment, apart from the equipment included in the capital expenditure for 
new buildings. In each institution an important part (ranging from 16 
percent to 82 percent) of its science equipment added during the year 
1965 66 was financed from funds for separately budgeted research. In 
each institution a great proportion (ranging from 58 percent to 97 per- 
cent) of these funds for equipment came from Federal agencies. Direct 
grants of funds for equipment purchases added to the Federal contribu* 
tion. For most institutions these direct grants were relatively minor in the 
overall pattern of funding, although for OU in 1965 66 they accounted 
for 36 percent of the special equipment purchases. 

Without the funds for equipment purchase coming from separately 
budgeted research awards or special equipment grants, hea^'ier reliance 
would ha* e to be placed on Instruction and Departmental Research alio* 
cations. The data indicate that a high proportion of equipment purchased 
in some institutions is dependent upon this source. Additional data avaiN 
able for the year 1965 66 for CMU, EMU, NMU, and FSC show that 
practically 100 percent of science equipment purchases in these institu* 
ttons, apart from original equipment in new buildings, was financed from 
Instruction and Departmental Research funds. An important point to 
emphasize is that after research projects have been completed, most of the 
equipment remains at an institution. Not only during the actual term of 
the research project, but also subsequent to it, this equipment can be used 
in the educational program. 

State legislative appropriations for capital expenditures (new plant and 
original ^equipment) for science in the Michigan state colleges and 
universities are also heavily supplemented by funds from other sources. 
These funds make important contributions to equipment acquisitions 
which are employed both in research and in graduate student and under- 
graduate training. (Table 4-2), Among the institutions providing data» the 
range of funding from other than state legislative funds varied from 2 
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percent to 58 percent of all expenditures on new plant and original equip- 
ment in science areas. The tendency was for the institutions of larger size 
with the strongest research orientations to have the largest proportion of 
expenditures being funded by monies not appropriated by the stale legis- 
lature;. Thus between 1956 and 1966 some 58 percent of such expenditures 
at \ SU came from non-legislative sources; the corresponding figure for 
the U of M was 39 percent and for WMU between 1964 and 1966, 27 
percent. 



Research Programs and the Quality of Graduate 
and Undergraduate Education 

faculty Opinion on the Educational Results oj Research Programs. 
Over 90 percent of faculty members sampled for the Faculty Question- 
naire believed that institutions and departments which are heavily sup- 
ported in research in the sciences tend to attract the most able faculty. 
Most of the faculty also believed that there is a strong tendency for the 
most able graduate students to be attracted to those institutions and 
departments which are most heavily supported in research. To a lesser 
degree the faculty felt that the most able undergraduates were also drawn 
toward educational groupings supported heavily in research. (Table 4-3). 
However, most of these faculty members did not observe a strong influ- 
ence in the case of undergraduates, and it may be significant that a large 
minority (26-41 percent) of the faculty in the three largest and most 
research oriented institutions maintained that strong research support 
had no tendency to attract the most able undergraduates in science or else 
performed as a negative force. 

At least 60 percent of the faculty in six institutions, including those with 
the strongest research orientation, maintained that without research 
funds in a field of science the development of a graduate program of high 
quality is impossible. Almost all of the faculty in every institution held 
either to this position or that such funds are helpful, though not necessary, 
in carrying on a high quality graduate program. (Table 4-4). This 
response to the Faculty Questionnaire corresponded closely to the opin- 
ions previously noted as having been put forth in faculty and administra- 
tor interviews. 

The preponderant opinion in each institution (ranging from 45 percent 
to 80 percent of the faculty sampled) was that research funds to faculty 
were helpful, but not necessary, for the existence of a high quality under- 
graduate program. (Table 4-5). Nouble is the fact that at each of the 
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three largest and mo^l research oriented institutions approximately 30 
percent of the faculty sampled either saw no importani or fundamental 

lationship between obtaining research funds and an undergraduate 
program of high quality or felt that such funds with their associated activ- 
ity would actually hinde*^ undergraduate program development. 

The differing relationship between research and the graduate and 
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undergraduate programs was also apparent when faculty were asked 
whether research grants and contracts had an impact upon the content or 
upon the means of instruction employed. In the three largest institutions, 
74 percent to 87 percent of the faculty sampled recognized an impact of 
spi)nsored research funds on graduate instruction in their departments 
while 44 percent to 51 percent noted an impact on undergraduate instruc- 
tion. The incidence of recognition of impact was somewhat less in institu- 
tions with a lesser research emphasis, and the pattern of stronger recogni- 
tion of impact on graduate than undergraduate programs shifts, as one 
would expect, when the responses of faculty from institutions emphasiz- 
ing undergraduate programs are examined. {Table 4-6). 

Those faculty who indicated that they felt that sponsored research had 
an impact upon the instructional program of their department were, in 
each institution* almost unanimous in believing that such research activity 
contributed to improvements of the graduate program. Over half of the 
faculty in the majority of the institutions replied that research **greatly 
bettered" the graduate instructional program and most of the rest of the 
faculty in all institutions maintained that the program was **somewhat 
bettered/* In open-ended responses, the benefits for graduate instruction 
stemming from research funding were indicated to be additions to and 
improvement of the curricula* the ability to obtain more and better facul- 
ty« and the ability to make significant equipment additions. 

With the exception of one institution, lesser proportions of the faculty 
in each institution said that the funds "greatly bettered" undergraduate 
instruction than said so in the case of graduate instruction. In the three 
largest universities between 51 percent and 61 percent said that sponsored 
research ''greatly bettered" graduate instruction while only 27 percen. to 
39 percent said that it resulted in ''greatly bettered" undergraduate 
instruction. In some insiitutions significant, though minor* rroportions of 
the faculty maintained that sponsored research "somewUat worsened" 
undergraduate instructional programs. Nevertheless* the bulk of the opin- 
ion on the relationship between sponsored research and undergraduate 
training centered on the "somewhat bettered" response with the next 
strongest choice being "greatly bettered." The specific type of betterment 
indicated most often in open-end responses was that research strength- 
ened the undergraduate curriculum and subject-matter offerings of the 
departments. 

Student Opinion on the Impact of Resean h tftt the Quality of Instnic- 
tion hy Professors. Faculty opinion was heavily weighted toward the view 
that research funding and activity improved the instructional program in 
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the sciences, particularly for graduate students. A sample of both gradu- 
ate student majors and undergraduate senior majors in science at the U of 
M, MSU, WSU, MTU, and WMU indicated a generally favorable view 
of the impact of research activity on instruction but a considerable pro- 
portion of students expressed reservations on some specific issues. Over- 
all, the responses of the graduate students and undergraduates were 
remarkably similar. On most matters, the undergraduate judgments were 
slightly less favorable toward the impact of research on instruction. 
However it seems that by the time majors in science become seniors, their 
views on the relationship of research and instruction approximate those of 
graduate students. Student views represent their insight into the relation- 
ship and do not necet;sanly capture the actual effect of research on 
instruction. For example, when students respond to the question about 
effect of research on classroom preparation, the response not only 
includes a judgment on the level of classroom preparation but also a 
judgment of the force of one among several causes about which they may 
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have little accurate information. Nevertheless, the judgment which stu- 
dents make is important when seeking to describe the research impact on 
the instructional process in science. Approximately 90 percent of the 
graduate students and undergraduates agreed that research activity plays 
an impiirtant role in keeping a professor abreast of the developments in 
his field. (Table 4-7), But they disagreed (45 percent of the respondents) 
or doubted (35 percent of the respondents) that research stimulates a 
professor's desire to teach. The students generally agreed that research 
enriched the subject matter content of courses. Some 50 percent of the 
graduate students (with undergraduates responding quite similarly) felt 
that research results in the introduction of highly relevant material into 
the course, while 27 percent disagreed. Some 52 percent of the graduate 
students denied that the material introduced assumed a higher level of 
sophistication than most students have, while 28 percent thought that 
such was the case. Somewhat less favorable were student views on the 
impact of research on the availability of professors for matters pertaining 
to course work: 50 percent of the graduate student:; did not think that 
research interfered, but 30 percent did. Even less favorable was student 
opinion concerning the relationship between research and time left for 
classroom preparation. Only 41 percent of the graduate students saw no 
conflict but 36 percent did. It can be concluded that satisfaction with the 
level of preparation by professors for classroom activity was not high and 
that many students see research activity as a cause of inadequate prepara- 
tion. 

In general, those students who, on the basis of various indicators, had a 
greater research orientation than other students tended consistently to 
indicate a favorable connection between research activity and good teach- 
ing. Thus a greater proportion of students holding r<»carch asststantshtps 
saw research by professors positively supporting instruction than did 
students with other kinds of aid. Students pursuing the Ph.D. degree saw 
a more positive connection than did students pursuing the less research- 
oriented masters degree. Students at the more heavily research-oriented 
universities were more positive than those at the less research-oriented 
ones. Similarly a higher proportion of students receiving aid from Federal 
agencies than of those receiving aid from the universities or other non- 
Federal sources saw a positive connection between research by professors 
and a good instructional situation. Of course more students receive 
research assistantships from Federal than from all other sources com- 
bincd, and Federal awards go to high proportions of students at heavily 
research oriented institutions and to a considerably greater proportion of 
Ph.D* than masters degree candidate. The point that research oriented 
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students supported by Federal funds see a more favorable connection 
between research and teaching activity than other students should not be 
overstressed, because, though consistent « the variations are often quite 
smalL 



Methods of Student Financial Support and Their 
lix^pact on Science Education 

One of the major contributions to science education in the American 
colleges and universities today is the system of monetary awards to stu- 
dents, particularly graduate students, which enables them to continue 
their studies and at the same time provides services in a variety of ways to 
the institutions. In an effort to understand the impact of this award sys- 
tem upon the science educational process, numerous questions related to 
awards and their use were asked in the Student Questionnaire. 

Dvitrihution and Sources of Awards, Students were asked what kind of 
non-loan financial assistance they were receiving and from what source it 
came. All but 12 percent of the Ph.D* candidates at the five institutions 
indicated that they were recipients of funds under a General Duty Assis- 
tantship, a Teaching Assistantship or Fellowship, a Research Assistant- 
ship, a Fellowship or Scholarship for which performance of duties was 
not required, a Traineeship. or some other form of non^loan award. All 
but 33 percent of the candidates for masters degrees said they were recipi- 
ents of such awards. Among the universities, about 9 percent of the candi- 
dates for thi Ph.D. at MTU had no award, about 1 1 percent at both the U 
of M and N.SU, about 19 percent at WSU, and 27 percent at WMU. In 
the case of masters candidates, 25 percent at the U of M had no awards, 
31 percent at MTU, 34 percent at MSU, 41 percent at WMU and 45 
percent at WsU. 

Considerably different proportions of graduate students received the 
different types of financial assistance. Among the 88 percent of the Ph.D. 
candidates who received some kind of assistance, the highest proportion 
(28 percent) held Research Assistantships; they were followed by 21 per- 
cent with Fellowships, and 21 percent with Traineeships, 20 percent with 
Teaching Assistantships or Fellowships; and finally by 3 percent with 
Scholarships, 2 percent with General Duty Assistantships, and 5 percent 
with other non*loan support. The pattern of awards for masters ^'^andi- 
dates was quite different. Some 18 percent designated ''Other*' as their 
type of assistance. Among the identifiable types, some 27 percent of all 
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masters candidates receiving some kind of non-loan aid had Teaching 
As&istantships, followed by 18 percent with Fellowships and IS percent 
with Traineeships, Research Assistantships« which held top numerical 
ranking among doctoral candidates came in a poor fourth among identifi- 
able types among masters candidates with 10 percent of the candidates 
holding such awards. Still smaller proportions of masters students held 
Scholarships (7 percent) and General Duty Assistantships (S percent). 

The role played in the sciences by various funding sources can be 
gauged to some extent by noting the proportions of students receiving 
specific types of assistance from the different funding sources. (Table 4- 
8). Among the Ph.D. candidates. Federal sources funded high proportions 
of students holding Trainceships (88 percent), Research Assistantships 
(64 percent), and Fellowships (56 percent). The role of Federal awards in 
supporting students engaging in r^earch activity and training carried 
over with only slightly less emphasis to masters candidates as well. On 
the other hand, 94 percent of the Ph.D. candidates holding Teaching 
Assistantships or Teaching Fellowships, 67 percent of those holding 
General Duty assistantships, and 36 percent of those holding Scholarships 
received their funds from university sources. This tendency for teaching 
and general duty activities to be supported by the universities themselves 
carried also over to the masters candidates. Funding of graduate students 
by Other nonFederal sources, though not predominant for any given type 
of assistance, was important in the provision of Fellowships and Scholar- 
ships. 

A high proportion of the graduate studet:ts indicated the importance of 
the financial assistance they were receiving in enabling them to continue 
their education. Some 67 percent of the Ph.D. candidates and S4 percent 
of the masters candidates said that without aid they could not havecon*^ 
tinued their studies. Uncertainty was reflected by the responses of 
approximately 21 percent of all respondents, while about 13 percent of the 
doctoral and 24 percent of the masters candidates said that they could 
have attended the university without financial aid. Among Federally 
aided students a somewhat smaller proportion (13 percent) indicated abil- 
ity to continue studies without financial assistance than did university 
aided students (17 percent). 

Roie of the Graduate Teaching Assistant or Fellow in Science Educa- 
tion. In an era of expanding enrollments in science accompanied by 
increased pressures upon faculty for research or public service, a major 
tendency has been for an increased proportion of classroom instruction to 
be taken over by graduate students who are given the title of lecturer. 
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assistant instructor, teaching assistants or teaching fellow. The institution 
simultaneously buys instruction and supports graduate students. The 
graduate student not only receives needed financial assistance but has an 
experience useful to his future professional role. 

The degree to which other than regular faculty in the ranks from 
instructor through prof^sor have assumed a part of the instructional load 
in the sciences is indicated by Table 4-9. The data, especially that for the 
three largest institutions, suggests that factors other than the growth of 
research activity have contributed to the increase in the proportion of 
faculty beneath the regular ranks. Heavy concentrations of graduate 
teaching assistants or fellows and others of similar us are in areas 
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(Physical Science and Social Science) which have had heavy enrollments 
of non*major students. In areas heavily supported by outside research 
funds, graduate research assistant positions would compete for able grad- 
uate students with graduate teaching assistant positions. 

Certainly the data in Table 4-9 also indicate that the use of graduate 
students to handle increased enrollments and to afford support for stu* 
dents is becoming common even where strong research support from out* 
side funds is not yet present. 

The increased use of graduate students as teachers is sometimes viewed 
as endangering the quality of teaching. However, some 67 percent of the 
undergraduate senior majors and 77 percent of the graduate students 
sampled with the Student Q9.testionnaire found their learning experiences 
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under graduate student teachers^ ver> satisfactory or generally satisfac- 
tory . Even when graduate students were asked to evaluate the educational 
experience of being taught in graduate courses by other graduate stu- 
dents« 71 percent of those who had had such an experience rated it as very 
satisfactory or generally satisfactory. 

lime Demands Lfum Graduate Assistants and Stretch-Out of Gradu- 
ate Study The duties performed by graduate teaching assistants or fel* 
lows or by graduate research assistants require expenditure of consider- 
able amounts of time and can readily extend the period necessary for 
completion of the degree they are pursuing. At all institutions, work toads 
were heavier for doctoral than for masters candidates. Hours worked per 
week were generally heaviest for research assistants^ next heaviest for 
teaching assistants or fellows, and least heavy for general duty assistants. 
The most extreme variations were represented by doctoral students with 
research assistanlships, 54 percent of whom reported working over 20 
hours per week, and by masters candidates holding general duty assistant- 
ships who noted a median workload of ^^,5 hours per week. Students 
supported by Federal agencies, with a high proportion of doctoral candi- 
dates and research assistants among them, worked more than 20 hours a 
week on the average; students supported by the universities, on the other 
hand, worked an average of 14 hours a week. 

Graduate students recognized that holding any kind of assistantship 
requiring performance of duties would stretch out the period of time nec- 
essary for completion of a degree. The median time estimate made by all 
graduate students for fellowship holders to complete the doctorate was 
3.72 years following the baccalaureate. Acceptance of any kind of assis- 
tantship. general duly, research, or teaching, was viewed as lengthening 
the period of study by almost a full year beyond that needed by a fellow- 
ship holder. The research assistantship was generally held as being more 
advantagcv^us than general duty or teaching assistantshtps. The tendency 
to estimate a slightly faster progress toward a degree for research assis- 
tants (despite reportedly higher work loads) may be related to the practice 
of relating the research duties of graduate research assistants to the pro- 
duction of a doctoral dissertation. 

Professional Training of Graduate Hesearch Assistants and Graduate 
Teaching Assistants or Fellows, In interviews faculty and administrators 
stressed that the program of activity for graduate assistants was intended 
to provide important professional training. Such training is also an expec- 
tation of students. When asked to indicate the most signiftcant benefit 
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that one could gain from holding the type of assistantship or teaching 
fellowship which he deems most desirable, 54 percent of the students said 
that the chief benefit was the opportunity to become more proficient in 
the subject matter of a field of science, 20 percent emphasized the oppor- 
tunity to gain teaching experience, another 20 percent mentioned the 
opportunity to learn research techniques and only 26 percent said that the 
chief benefit was the income. The strong emphasis on various aspects of 
professional training is apparent. 

The graduate assistants sampled expressed a reasonably high level of 
satisfaction with the facuhy efforts to further their professional training 
as they fulfilled the duties of their assistanuhips. In terms of their general 
treatment, S3 percent of the graduate assistants felt that the university 
professional staff regarded and respected them as interns* while 7 percent 
of the students reported that most senior staff accepted them as valued 
peers. Some 22 percent of the graduate assistants, however, felt that they 
were regarded as just another graduate student, while about IB percent 
felt that the faculty viewed iheir negatively as hired hands or clerical 
staff. The source of assistance (Federal or university) apparently had little 
to do with how the graduate student felt he was viewed by the faculty. 
Masters candidates attributed to the faculty a somewhat more negative 
view of themselves than did doctoral candidates. In general, most of the 
graduate assistants felt that the faculty who supervised their assistantship 
duties regarded them with sufficient respect, did not supervise them too 
rigidly, and in fact could properly exercise somewhat great supervision. 

The majority (over 70 percent) of the graduate research and teaching 
assistants indicated that their work assignments furthered their profes- 
sional development. However, 46 percent of the graduate assistants 
regarded their assignments routine all or most of the time. Graduate 
assistants supported from Federal funds responded significantly more 
often (to the extent of IS to 20 percentage points) than did those receiving 
assistance from the universities that their duties were not routine, that the 
duties made reasonable use of their abilities, and that the duties were 
important as part of their professional training. These favorable attitudes 
can probably be explained by the high proportion of graduate research 
assistantships among the total of assistanuhips financed by the Federal 
government. 

About 83 percent of the graduate assistants said that their duties were 
either very much or at least somewhat related to their intended future 
employment. Again the response of the Federally supported graduate 
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assistants was more positive (90 pf^rcmt) than that of thosi: supported by 
university sources (77 percent). 

Prexlige Rating. Pmfessional Training ConirihuUon. and Student 
Preferences of Types of Assistani e to Graduate Students, Some 63 per* 
cent of the graduate student respondents to the Student Questionnaire 
assigned the highest prestige ranking to non-duty Fellowships. The non* 
duty Scholarship was selected by 13 percent of the students; 1 1 percent 
chose the Teaching Assistantship as most prestigefuU 10 percent chose the 
Research Assistantship, 3 percent chose the Traineeship, and none chose 
the General Duty Assistantship. « 

Judgments as to which method or type of assistance would contribute 
most to professional development were quite different. The highest pro- 
portion of graduate students (36 percent) indicated that Research Assis- 
tantships would make the top contribution. Next, 26 percent of the gradu- 
ate students chose Teaching Assistantships, 21 percent chose Fellowships, 
10 percent chose Traineeships« 5 percent chose Scholarships, and 2 per- 
cent chose General Duty Assistantships. 

When prestige, contribution to professional development, and time 
required for completion of degree are combined with other factors consid- 
ered by the students to be significant, non-duty Fellowships were indi- 
cated by 43 percent of the graduate students sampled as being the type c; 
assistance they would most prefer. Next, 19 percent assigned top prefer- 
ence to Research Assistantships, 16 percent to Teaching Assistantships, 
12 percent to Scholarships, 9 percent, to Traineeships, and 1 percent to 
General Duty Assistantships. 



Impacts of Science Institutes for Non-College Teachers 

The science institutes for secondary and elementary teachers conducted 
by many of the Michigan public universities constitute programs of major 
importance in science education. Financed primarily by the National 
Science Foundation, these programs have exemplified in some of the 
institutions, which do not have strongly developed research undertakings, 
the science projects sponsored by outside funding agencies. Each of the 
three largest state universities has carried on these projects, as has MTU. 
The science institute has been even more important in the total program 
of science training in the former teachers' colleges. 
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This chapter has ranged widely over many aspects of science education 
and the impact of Federal support. The following statements summarize 
the resultn: 

L There is little relationship between science enrollments and external 
funds for research either within or among institutions. 

2. Plant, equipment, and student subsidies from Federal sources have 
been major contributions to science education as well as to research. 

3. Faculty and students generally agree that research has contributed 
to the improvement of instructional programs, especially at the 
graduate level, but significant minorities express some concern 
about research distracting attention from instruction. 

4. Science institutes have apparently had beneficial impacts on the 
universities as well as on the elementary and secondary schools. In 
some cases these programs have become the nucleus of a developing 
graduate program. 
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Our interviews with administrators and faculty brought out a number 
of factors which complicate the attempt to determine in these institutions 
the effects which non-general fund monies in support of research and 
science education have had on administrative organization and practices. 
These factors are embraced in several developments which parallel and 
interact with the effects of these funds. 

1. The increase in amounts and types of support have been gradual de* 
velopments over a period of years. With changes in personnel being 
relatively common ever this period of time, there are few individuals 
who have viewed the full extent of impact on administrative organi- 
zation and practices. The picture has been one of gradual adjust- 
ment and accommodation from year to year rather than precipitous 
change. 

2. During the same span of years institutions have been growing in size 
and often changing their character in that process. Thus it is not 
always clear whether certain changes in organization or practices 
are responses to new funding sources or to the changing size and 
nature of an institution. In fact, these three developments are closely 
and perhaps inseparately interrelated. 

3. Some changes in organization, d^entralization of administration^ 
faculty involvement, and financial management are perhaps as 
much a result of changing patterns of relationships and trends in 
higher education generally as of any particular form of support or 
system of higher education. 

A few further words about each of these points, more specifically in 
relation to the Michigan situation, will make these complicating factors 
somewhat more apparent. The Michigan state-supported institutions can 
be divided into three rough .subgroups in relationship to non*general fund 
support. The first group, composed of three universities (U of M, MSU, 
and WSU) may be characterized as having had major support for a dec- 
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ade or more, with organizatiuns and practices that reflect this. Each of 
the universities has found it necessary to develop offices to coordinate 
development of proposals and to facilitate the conduct of the resutttng 
grants and contracts. Expansion in accounting, auditing, and purchasing 
personnel has followed. Research coordination and development, in these 
institutions, has become an area of administration related to but identifia- 
bly separate from previously existing administrative patterns. 

At WSU a contracts office was first established in 195 1 . In the i 1 years 
since that date. Federal and non Federal grants and contracts have 
increased over thirty-fold and a more elaborate organization has come 
into being. At the U of M approximately ISO persons are involved in 
coordination of research grants and contracts. MSU has had to make 
similar adjustments by introducing an office of research contracts and a 
vice-president for research development. Some changes in administrative 
functions of other units within universities are surely involved in inserting 
these offices into an existing administrative structure, but the changes are 
not to be simply described. It is obvious that a faculty member seeking to 
develop a project for Federal support in 195 1 and a faculty member doing 
so today operates in very different contexts and under different proce- 
dures, as well as with offices and personnel outside of the usual academic 
hierarchy. The faculty member of 1968 ^nd most of the administrators 
accept the existing pattern as useful and perhaps inevitable without much 
reflection about its origins. The individual project system of support is the 
prime mover in bringing about this pattern. 

Another group of institutions in Michigan (EMU, WMU, MTU, and 
OU) have had a major change in character in the past decade. From rela* 
tively small institutions with limited purposes, they have grown rapidly, 
have expanded their range of programs* have achieved increased autono- 
my, and have moved to new levels of education by introducing master'5> 
and/or doctoral degrees. These institutions were relatively little involved 
in earlier Federal programs which were based upon the purchase of 
research from the institutions. They have moved into the pattern of Fed- 
eral support more recently, when that support itself has markedly 
increased in amount and in range of programs. Although, in a certain 
sense, these institutions have had to adapt to a much more complicated 
situation in a shorter period of time than those institutions which were 
earlier involved, the fact that much of their support has been for science 
education rather than for research projects has posed a somewhat differ- 
ent administrative problem than that faced by the first group of universi- 
ties. Moreover, these institutions have been simultaneously involved with 
the necessity of administrative and management modification generated 
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by alteration in institutional character. Undoubtedly^ the availability of 
Federal support encouraged and accelerated institutional changes* partic- 
ularly with regard to movements into graduate and research programs* 
but it is difficult to separate these effects from many other factors. 

In the residual group of institutions, the funds and the number of pro- 
grams or projects involved would seem to indicate relatively little 
impact. Nevertheless, the administrators and many of the faculty in these 
institutions are becoming aware of the possibility of Federal support and 
are seeking ways to take fullest advantage of the developing possibilities. 
Pressing immediate needs for facilities, equipment, and staff for expand* 
ing undergraduate programs by no means eliminate aspirations for some 
research and for appropriate types of graduate education. Indeed, admin- 
istrators report that, unless such prospects are indicated, it is difficult to 
hire any able young faculty members.* This is not a negligible impact! 

There is one other element in the situation which is difficult to weigh 
objectively. Colleges and universities need money; in some cases, they 
need it very badly indeed, simply to maintain quality in rapidly expanding 
programs. Moreover, the availability of funds and tne accompanying 
indication of ^ypes of programs or proposals which might receive support 
generate needs. In every institution there are individuals who seek recog- 
nition by starting new programs, whether or not these i!;kiovations are 
important to or even appropriate in the institution. Individuals and 
departments cherish the opportunity to deal directly with agencies and 
individuals in Washington, thereby, on one hand, achieving some recogni- 
tion through travel, administrative involvement, and scholarship, while at 
the same time, achieving some degree of independence from the internal 
budget and administrative red tape which, at best, seems always to be 
regarded as restrictive and irksome. Administrators are hesitant about 
interfering with or vetoing individual and departmental proposals which 
involve specialized interests and competencies and may bring institutional 
recognition and additional funds. 

Perhaps, in part because of this understandable concern for funds, 
some hesitancy about discussion of problems and of untoward impacts of 
Federal Government support was noted. In group interviews where some 
individuals were forthrightly critical, there were obvious attempts to sof- 
ten these remarks by other individuals (sometimes, but not always, 
administrators) who were obviously concerned about possible untoward 
effects. One presumes that there exists some fear that the reporting of 

Our tntcrview% proccded the current freezing of Federal expenditures. Informiil comments from some 
of the mme pertonft tndtcaie that applicants presently are rather less demanding. 
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negative reactions might somehow interfere with further support, negate 
its expansion, or, at the very least, appear ungracious. Thus irritation at 
refusals of proposals was presented as an explanation of some rather criti- 
cal comments from certain faculty members. 

Because of this apparent hesitancy of expressing forthrightly qualms 
about or criticism of Federal programs of support, a considerable portion 
of this chapter will be devoted to following up and discussing comments 
and remarks which often are virtually asides or were incidental to some 
pre- or post-interview informal conversation. It is difficult to maintain 
appropriate balance in dealing with such comments. On the whole, appro- 
bation for the support received was predominant. The effects of this 
support are apparent, and are readily documented by the projects, by the 
equipment, and by the facilities which are available on the several cam- 
puses. These are discussed elsewhere in this report, and thus we may be 
excused for concentrating here on some of the less obvious and perhaps 
less desirable results. 

It should he said, too, that the seeming unwillingness to talk about 
effects on organization, management, emphasis, etc. in an institution arc 
not solely a result of unwillingness to criticize. There is also involved (and 
the immediate reaction of many individuals made it clear that they so 
recognized) the extent to which the institution has declared and pursues 
its own well-defined mission as contrasted with the extent to which it 
opportunistically seizes opportunities for support. When long-term goals 
have not been clarified, the bases for rejecting or accepting a new project 
or for assessing its beneficial or undesirable impact are lacking. 

We propose to look at the effects on administrative organization and 
practice under a series of topics which are admittedly interrelated, but 
will serve to provide some organization for consideration of a number of 
issues. The first one of these is a matter of authority. Is the authority of 
central administrative offices eroded or strengthened? Is the importance 
of a department chairman or head in any way affected? Has the availabiU 
ity of funds not a part of the general and education budget decreased the 
authority of the administrator? 

A second issue, closely related to the first one, involves the change in 
the roie and function of adminstrators and, almost inseparably, the role 
and functions of the institutions as a whole. While related to the matter of 
authority, the concern here is the extent to which the hour-by-hour and 
day*by*dav activities of the administrator take on something of a differ- 
ent character as a result of Federal and other funds. 

The third category of concern will be with the budgeting process and 
more generally with financial policies and procedures which result from 
the availability of restricted funds. 
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\ fourth issue, which could readilv he suhsumcd under the others and 
will be dealt with but hrieflv, is that of the proliferation of paper work. 
Paper uork is symptomatic of other problems, and ii can become a prob- 
lem of major proportions itself because of the lime and costs involved 
and the displacement of other and more significant activities. 

Kffcet un .4uthorit> 

Though no dean, vice-president, or president claimed or even admitted 
that the authority of administrators has been eroded by Federal suppi>ri 
of research and science education projects, there were many comments 
which would suggest that this has happened in some respects. Whether 
this is so. and whether it is good or bad, depends to a considerable extent 
on one's pi>int of view about administration. The department or the indi- 
vidual who acquires sufficient funds to enable him to pursue his interests 
with minimal concern about administrators and administrative policy is 
quite sure that this is as it should he. Administrators tend to be less cer- 
tain, but they recogni/e that the reputation and quality of an institution 
depend in large part on the reputation, quality and morale of departments 
and the individual faculty. A free interpretation of what wc heard from 
many of these administrators would run something like this. If the admin- 
istrator could have enough funds to keep all faculty members happy, he 
would prefer to distribute them himself and thereby keep administrative 
and budgetary lines coordinated and intact. Since funds at the adminis- 
trator's disposal for support of anything other than instruction are mea- 
ger, he is happy to see faculty members tap other resources. Furthermore, 
he may be pleased to have the responsibility for the allocations removed 
from his office and handled by a Federal agency, even though the same 
funds channeled through the institution might have been differently and 
perhaps more appropriately assigned. Hven with institutional grants the 
administrator still may avoid personal decisions by invoking the necessity 
of faculty involvement, although the well-known tendencies of faculty 
committees are to give something to everyone rather than to face up to 
the harsh exigencies required by deciding on priorities and selecting areas 
to be promoted to excellence. More charitably, it might be said that the 
administrator does not see himself as omniscient and he understandably 
avoids, when he can. difficult decisions which he knows will be unpopular 
with many faculty members. 

Repeatedly we were assured in our interviews with deans, vice- 
presidents, and others that review of research proposals was a very sensi- 
tive matter, A few departments reported some limited type of departmcn- 
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tal review to insure that a research proposal is consonant with departmen- 
tal interests and emphases and possibly, though less likely, to insure that 
the research idea iiseif is soundiv based. Responses to the Faculty Ques- 
tionnaire (Questions 38, 39) suggest that among those in institutions with 
project research experience over a period of years, less than 20 per- 
cent of the faculty accept review at the departmental level. Beyond the 
department, even in the institutions with the most elaborate system of 
assistance, substantive review of proposals is carefully avoided. One pro- 
fessor, indignantly commenting on an attempt of an administrator to 
review a proposal, stated the usual position: "No one other than possibly 
a scholar in the very same specialty is competent to review the research 
proposal of a scholar.** Professors prize both the review by scholarly 
peers and the bypassing of judgments by administrators and faculty 
committees. 

Administrators, loo, see merit in the project system but also see some 
problems. One administrator, commenting on some remarks of faculty 
members who were irked because they had not received support, said that 
they had only themselves to blame the quality of the respective propos- 
als which they had submitted was questionable (if not obviously unsound) 
on scholarly grounds. No one in the institution quite dared to say ''nay'* 
to the proposals, but administrators were relieved when the proposals 
were not funded. Another administrator expressed the view that there 
were really only a few top research people in any department, yet every- 
one was being encouraged to engage in research and being told that any 
researcher with a worthwhile idea could get support somewhere if he 
simply went after it. He further noted that negation locally of a proposal 
whether good or bad, appropriate or inappropriate to the institution 
becomes impossible in this context. Another administrator remarked that 
institutions have lost control over research. Whereas its primary function 
should be to strengthen and extend the educational program of an institu- 
tion, it has t>ecome a means of establishing prestige, of sidestepping other 
institutional obligations, and an encouragement to exploit the institution 
rather than to serve it. 

Other comments dealt with the fact that research proposals, once fund- 
ed, tended to be closely controlled by the individual so that supervision is 
necessarily minimal. How can a chairman or a dean extend supervision to 
projects developed, managed, or mismanaged by an individual? And yet, 
as one administrator remarked, '*When things don*t go well, the institu- 
tion is stilt expected to pick up the pieces, and this may mean flnding 
funds to make up a deficit or to carry the project to a reasonable conclu- 
sion/* Another expressed some concern about large grants which he said 
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tended to turn good researchcrn into mediocre admini«)^trators. 

Unquestionably, wc were told repeatedly* Federal funds have encour- 
aged the development of graduate education, but not always according to 
plan. Teachers attending summer or academic year institutes have some- 
times been encouraged by the faculty members to continue for a degree 
and move to new educational levels rather than return to their former 
jobs. In research projects, the availability of support funds for graduate 
assistants creates demand for graduate students and augments the gradu- 
ate program. Although generally deemed desirable by institutions in 
which this was happening* the point was made that, as a faculty member's 
time is diverted into graduate education, his activities are much less 
accountable than when he is engaged in teaching a full-time undergradu- 
ate load. Thus the interrelationship of research and graduate education 
accelerates the development of the latter, sometimes at a faster pace than 
administrators believe, yet in such guise that it is not easily controlled. 
One administrator pointed to the fact that there had been a long-standing 
definition of faculty load which increasingly had to be modified in indi- 
vidual cases and which, as a result, might soon lose its force even though 
state appropriations did not yet permit a general reduction. 

A number of administrators expressed some dismay over the extent to 
which they found decisions forced by circumstance. Individuals under 
consideration for positions make explicit not only their salary demands 
but their teaching load and the research facilities and equipment required. 
Demands for assurance of summer employment, for research rather than 
for teaching, also have become more common. Decisions regarding the 
assignment of space* the purchase of equipment, and the allocation of 
contingency funds may result from a scries of informal commitments 
made in negotiations with a prospect rather than by a conscious weighing 
of alternatives. The remarks of one recently employed assistant professor 
at one of the universities exemplify the problem. This individual stated 
bluntly that he came because of salary, research facilities, and minimal 
teaching assignment. He asserted that he was presently considering 
another offer which he hoped could be promoted to something even more 
advantageous. New sources of funds also pose some problems with 
departments. One vice-president remarked that one department on his 
campus now had over 65 percent of its total budget from non-general fund 
budget sources. **Obviously,** he said, "this means less control/' 

Within most of the Michigan institutions, the non-departmental or 
interdepartmental unit often designated as institute or center, has not 
become a problem. Such units do appear in profusion in the three largest 
institutions and examples are found in two or three others. These units. 
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oriented to research or to service, frequently originate as a result of or in 
the expectation of outside support. Federal agency indications of interest 
in interdisciplinary support encourage the creation of such units. 
Although several administrators suggested that the preferred pattern was 
to keep these institutes under the control of departments, it is not always 
possible to do so. The nature of the activity, problems of space, perso-.ial 
aspirations, and increasing size have resulted in such units taking on an 
independent life of their own, bypassing departmental and even college 
levels of authority to deal directly with central administration. The title of 
director usually used for such units is anomalous in the hierarchy of titles 
and can come to be interpreted as equivalent in level to anything from 
dean to something less than a department chairman. Directors, too, tend 
to full outside the rotational or review patterns for deans and chairmen. 
Issues of appointment, tenure, curriculum, degrees, and budget can 
become troublesome. At least one clear case was found of a unit started 
originally as a center with a special grant which had developed into a full- 
fledged academic unit giving courses, granting degrees, and largely 
dependent on general fund money. Instances were also mentioned by 
faculty members where institute type units supposedly subsidiary to 
departments were tightly held satrapies, handicapping rather than for- 
warding departmental operations. Institutes, though serving distinctive 
and worthwhile purposes, pose some troublesome administrative prob- 
lems. 

Many of the issues discussed in preceding paragraphs are reflected in 
tl:e marked difference in point of view found in views expr^sed by admin- 
istrators and faculty members on project versus institutional grants. Only 
a relatively few faculty members endorsed the idea of institutional grants, 
and these they saw as largely for the purposes of providing initial encour- 
agement to promising departments or young Ph.D/s. One might expect 
that facult) would readily assent to institutional grants in the area of 
facilities, library, equipment, and the like, but, even here, many faculty 
members argued that these should be made at a departmental level so that 
the department can meet its needs directly rather than being subjected to 
the irrationalities of an administrator or the politics and backstabbing of 
a faculty committee. Administrators, on the other hand, while generally 
expressing an appreciation for the value of the project type of grant, 
argued strongly for institutional support which would place back in the 
hands of central administration and the total faculty the decisions as to 
the direction which the institution would take. 

Most of the preceding remarks came from deans, vice-presidents, or 




ERIC 



Effects oo Adiiii9u4r«tif^ OrgMizatioa and Practices 



97 



presidenis. With department chairmen, the impact upon authority is 
rather less clear. On one hand, there ha^ been a widespread movement in 
higher education and, in many of these in^ititutions, toward extensive 
involvement of the entire staff of a department in decision making. In 
many cases an administrative or executive committee determines most of 
the policies of the department* and the chairman then is viewed only as 
one who carries out these decisions. On the other hand, the enterprise of a 
department in its initial search for funds often depends upon the drive of 
the departmental chairman. In the early stages of research activity and 
project development, as found in some of these institutions^ department 
chairmen may be actively involved, and their authority and prestige are, 
therefore, reinforced rather than otherwise. In several institutions, it was 
apparent that the changing character of the institution already had 
forced, or would shortly bring about, a change in certain department 
chairmanships to provide leadership consonant with current emphases 
and prospective future development. 

Consequently, the reactions of faculty to question 36 on the Faculty 
Questionnaire as to whether funds for research from outside the institu- 
tion have had an impact upon the organizational pattern and functioning 
of their department varied quite widely. In the main, the responses are 
closely correlated with the size of the institution and with the extent of the 
funds involved. The percentages of respondents feeling that significant 
impact had been made were: 62 percent at the U of M, 53 percent at 
MSU, and 49 percent at WSU. From there the percentage response so 
indicating shaded off to practically zero in institutions with no funds from 
this source. A follow-up question (no. 37) asked whether the overall effect 
on the department was to strengthen or weaken the influence of the 
department chairman or head. The responses varied in a manner which is 
not easily explained. WSU yielded r^ponses in which 91 percent indi- 
cated that the influence of the department chairman or head had been 
strengthened considerably or strengthened somewhat, and none saw any 
weakening of influence. For the U of M and MSU, only about 25 percent 
and 27 percent of the faculty respondents saw the influence of the chair- 
man being strengthened considerably or somewhat. But at the U of M, 16 
percent of the respondents saw the influence as weakened somewhat and 
at MSU, 6 percent held the same view. In the remaining institutions 
omissions -that is, refusal to answer the question- accounted for 50-100 
percent of the responses, and the remainder, on the whole, indicated 
cither **don*t know'' or **no noticeable change/* Certainly one finds little 
concrete evidence in these faculty responses to support the point of view 
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thai the influence of the department chairman has been weakened by 
outside support, although tl is of some interest to note that 16 percent of 
the U of M resp*.)nse so asserted . 

In discussing this matter Ross I . Mooncy has stated: "Faculty mem- 
bers who obtain help for their research, whether through local committees 
or outside agencies, therefore do so by special channels separated from 
iheir normal departmental routes. Department heads and deans, when 
they see the papers passing through, tend to become spectators in a sepa- 
rate operation in which they have no crucial part. Department heads tend 
to restrict their \iews of themselv^ to that of being supervisors of 
arrangements for teaching, letting research become what it will as indi- 
vidual facult> members are motivated and controlling committees decide. 
A coordinator of research, acting for a dean at the college level, becomes 
little more than a communicative agent serving between two poles of 
power, one held by the individual faculty member who has the power of 
initiative, and the other by the agency which has the power of specific 
approval. Neither department heads nor deans have real leadership po- 
tential in this matter nor realistic capacity to assume responsibility for the 
integral functioning of the university activity/** There surely is some- 
thing of truth in this point of view expressed by Mooney; yet our investi- 
gations in this particular study would not entirely justify this generaliza- 
tion. Rather we would conclude that the effect of additional funds 
depends upon the caliber and interest of the individual chairman and the 
attitudes of the members of his department. In a closely knit department 
with high morale, resources and assistance may be sought in every possi- 
ble direction but used to advance the whole department. A chairman may 
aid and encourage and enhance his own stature in this process. 
There are also those individuals who see themselves as serving only a lim- 
ited term as chairman and being, at most, temporarily first among 
equals. These individuals may prefer not to get very much involved in 
administrative matters, partly because this would interfere with their own 
scholarly activities, and partly because any attempt to exercise a strong 
hand would only make life difficult without any real accomplishment. 
External funds may then further weaken their role of leadership. 

In summary, it does appear that Federal funds - -primarily those forth- 
coming under the projwt system have weakened traditional lines of 
authority, but the general tendency toward departmental autonomy and 
increased faculty involvement in decision making makes it impossible to 
make any preiMse statement on the issue. 

Ro\% I Mooncv "The Pfobfcm of I «nter*hrp in the Uoivcrtiiy;* in Uaminft and thr f^mfmitn, 
Ohmcf Mthon ^nd W*tff4J J. Sh»b«n, Jf . Iditort. Athens, Ohio: Ohio Univmity Pfcw, I96«. p. 177. 




RoleMd Fimctiims of AdminiKtrators and of the Inatfitu^^^t 

It U obvious thai if there \% indeed i^ome erosion of the authority of 
administrators there is some attendant change in role and function. There 
are reported changes in the activity of administrators which suggest a 
shift from emphasis on planning and directing to expediting and following 
through on commitments or directions already pretty much determined. 

The availability of outside funds, especially of Federal funds, has 
pushed all institutions of higher education more definitely into the politi- 
cal arena. Administrative officers and even, to some e;(tent, individual 
faculty members display surprising awareness and concern about Federal 
legislation which relates to support of higher education. They are also 
concerned with inter* and intra-agency discussions and pottcies. There is a 
tendency to regard Federal support, diverse as it is and decentralized as it 
is, as a source of funds which, like those from the state legislature, should 
expand a' some reasonable rate each year. There is no way to tell how 
many hours of time, how much correspondence, and how much phoning is 
involved in maintaining this awareness and in reacting to actions which 
increasingly tend to be regarded solely in terms of their effects on higher 
education, rather than in terms of their relations to national needs. 

Educators readily and perhaps reasonably assume that not only are 
they the best qualified to determine how their dollars are spentt but that 
they are also the best qualified to determine what they ::hould be doing 
and how many dollars they need to do it. This, in the stale institutions, 
generates a second kind of political involvement, for state legislatures 
tend to sec state-supported institutions as supported by the state in the 
interests of the state. Extensive additional funds are regarded with some 
suspicion, in that they may be used to develop projects in which the state 
benefits appear limited and yet the state investment* over a period of 
time, may inevitably increase. Alternatively, in the face of rapidly rising 
expenditures for higher education, the legislature may tend to set/e upon 
tht additional funds acquired by institutions as a basis for reducing state 
appropriations. The issues here are very real, and it would seem that* at 
some time, they must be faced up to forthrightly and resolved in a way 
understood by all parties concerned. This may ultimately happen, but it 
wilt require a new era of mutual trust and understanding. Meanwhile, the 
non-state sources of support complicate the relationship of the universi* 
ties to the legislature and therefore influence the activities and attitudes of 
administrators who must interpret and justify the new patterns. 

A third element of political involvement arises in that Federal legisla- 
tors begin to display a concern about institutions of higher education in a 
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fashion vcr> similar to that found in state legislatures for years. Oath 
controversies, reaction to activist students, the attitude of institutions 
toward representatives of the armed forces on campus, and the like, all 
indicate thai those who authorize money for higher education wilt have 
some interest in what happens in institutions of higher education. As a 
result, administrators must and do display a continuing political aware- 
ness. They hecome exceedingly sensitive to possibly provocative actions 
and statements of faculty members and students and spend many hours in 
discussing specific casc^ and in attempting to decide upon actions and 
policies to alleviate or avoid public criticism. 

As a part of this scrutiny from the outside, there have developed a cer- 
tain number of cliches accepted by administrators and faculty alike which 
are. in part, truth but certainly not the whole truth. These cliches arise out 
of a desire to ward off probing in depth by either internal or external crit- 
ics, but they also contribute a statement of principle which individuals 
hope is true. One. for example, is that research and graduate study arc 
mscparablc, f here is certainly some validity in this statement, particu- 
larly with regard to the Ph J), degree, which assumes significant research 
accomplishment by the individual to justify the degree. It is also true that 
professors involved in graduate instruction must themselves be doing 
some research. The statement also reflects reality in that most faculty 
members engaged in graduate instruction will be involved in some 
research, and most of those involved in research will in a university, at 
least have some relationship to graduate instruction. Yet, on the whole, 
the statement is stretched too far. There is a great deal of refsearch done 
outside of the university, and it is not directly related to graduate instruc- 
tion. There is a considerable amount of research done in many universi- 
ties which is not related, or only incidentally related, to graduate instruc- 
tion. The incidental relationship may lie only in providing some employ- 
ment for graduate students. There are re^icarch projects being done by 
faculty members in some of the primarily undergraduate colleges in 
Michigan which have very limited relation to graduate education, and 
almost none to undergraduate education. Indeed, there is a considerable 
portion of graduate education, particularly at the master's level, in which 
the research involvement of the student is non»existent, and the research 
involvement of the faculty members is minimal. 

The existence of offices or administrators with titles involving research 
or research development is in itself an interesting commentary upon the 
oft repeated statement that graduate education and research arc insepani- 
bte. A situation in which there exists a dean of a graduate school and 
another person with a title of director, vice-president, or some other alter- 
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native, coupled with research demonstrates that, for certain purpo^ies at 
least, a distinction is made. One vice-president who carries both re^ponsi* 
bititit^ emphasized that he nnusl maintain a clear uiMiinction between the 
operations concerned with research and those concerned with graduate 
education. The reasons for this are evident. Much of the deliberation 
concerning graduate education is concerned with curriculum development 
and with rules, regulations, and procedures. Research programs help to 
support and reinforce graduate education, bui they are not specifically 
developed out of the needs of graduate education and the role of research 
in graduate education. Graduate faculty members will assent to the need 
for some uniform practices and policies with regard to curriculum 
requirements^ standards, specifications for dissertation* dates« etc.. but 
research does not lend itself to this kind of formal organization. The role 
of a graduate office is that of direction, review, and maintenance of stan- 
dards; that of research development is facilitation. Seven of the twelve 
institutions have found that their activities require the designation of a 
person with some major portion of his time to activities which might be 
called research development, with most of the activities related to Federal 
programs. 

The cliche concerning the inseparability of research and graduate edu- 
cation is really an expression of an ideal: in the university , research and 
graduate study should be inseparable and both are essential to the 
uotversity. If« by repetition, general acceptance of this view can be 
achieved, some probing and criticism might be warded off* Furthermore, 
the admittedly difficult task of accounting for funds in relation to the 
programs supported and results achieved might be avoided. So long as 
research and instruction arc largely supported by diffe* nt fund sources, 
the ideal will be difficult to achieve. 

A second generaliziition or cliche is that research institutes and centers 
are under the control of departments. It is uncertain just how much of the 
institutenrenter development can be credited to the additional sources of 
support, hut there are many institutes or centers in which the availability 
of funds and the existence of a piittern of organization independent of the 
departmental college structure deny the validity of the statement. There is 
also reason to doubt that the departmental organization is sufficiently 
adaptive to provide for certain types of research, instruction, or services. 
The large university has become exceedingly complex to administer, and 
it may be necessary to overhaul the administrative structure to more 
clearly define functions, fix responsibility, and provide for accountability. 

A third type of cliche is that expansion of research and graduate educa- 
tion had no detrimental effect on undergraduate instruction. One must 
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assume that most of the people who make this statement really believe iu 
The real difficulty with it lies in the definition of undergraduate educa- 
tion. If improved equipment and mcreased competency of a departmental 
staff in terms of subject matter and methodology arc viewed as providing 
improved instruction for undergraduate* it is because the goal of under- 
graduate education is seen as greater mastery of content and some con- 
tact with research. Then there is at least -^ome rationale for the statement* 
although no real proof. If an undergraduate education is viewed in a lar* 
ger sense as requiring close interaction with a faculty demoted to under* 
graduate instruction with goals inclusive of broad competencies and value 
commitments, then the case for a detrimental effect on undergraduate 
education is much stronger. There was repeated evidence in the comments 
and emphases in interviews that faculty interests and even institutional 
concerns have gone more and more strongly to graduate education and 
research activity. The undergraduate oriented to graduate school and 
specialization gets some atten/ion: the individual seeking a liberal educa- 
tion may he ignored. But what seems obvious to many students and to 
most administrators is not fvo to the faculty. The refrain continues: **Un- 
dergraduate education has mn suffered." Even administrators are chary 
of making any public statement to the contrary, for political considera- 
tions are ever in mind. 

In the preceding discussion we have, in some ways, lost sight of the 
major theme of the changing rote and functions of administrators. To 
return to this and to mention briefly a number of the points which arose in 
discussions wilt clarify the issues. A number of chairmen and deans 
referred to the splits which were evident among and within departments 
as a result of increased support. The humanities, white not needing the 
same kind or the same extent of support as the sciencet», are sometimes 
embittered by the apparent preference for the sciences and, if not embit- 
tered, at least feel largely ignored. Even when undesignated gifts or 
endowment fund income is channeled into the humanities the sums in- 
volved may beinsuffkient to eliminate the dissatisfaction, and the recog- 
nition is less apparent than that accorded the sciences. And unless the 
sciences are surfeited, there may be complaints that their enterprise is 
being penalised because of its success in seeking funds outside the uni- 
versity. There are, of course, signs that this situation may change. 

Within departments, despite the reiterated emphasis on the n^essity of 
research involvement for good te^tching, m«ny of the faculty are not seri- 
ously involved in research. One finds, of course* marked differences 
between those institutions that have had graduate programs and research 
activity for many years and those institutions which have more recently 
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embarked upon this activity. Nevertheless, in almost any department in 
any of the imiversiltes in this study one can find a few people, frequently 
of an earlier generatiotu who are primaril) concerned with teaching and 
whose scholarly work has been limited to extensive reading rather than to 
writing. Administrators report some unhappiness, loss of morale, and a 
resulting consumption of time in comforting individuals whose dissatts- 
f2ciion IS fueled by the fact that, only a few years ago, in terms of the 
pattern of faculty success at that time, these individuals had looked for- 
ward to inheriting prestige and control of their departments. In fact, they 
now may find themselv^ often regarded as ineffective supernumeraries, 
and this may include a long-time chairman or department head who has 
been displaced to usher in a new emphasis. Attempts to recognize the 
effective teaching and other contributions of such individuals not uncom- 
monly generate strong reactions from the younger segments of the faculty 
who t>elieve, and have been told, that research should be the primary basis 
for reward. Therefore, even if the resources were unlimited, it would be 
difficult to auju:*t the situation to everyone's satisfaction. 

Several administrators in institutions which have only recently begun to 
receive support in any substantial amounts express concern about how 
their outlook was molded by circumstances and the strain and chagrin 
resulting. For example, the comment was made in several institutions that 
what was realty needed was money to reduce the studcnt*facutty ratio, to 
provide sabbaticals, to strengthen the advising program, to set up institu- 
tional research activity, to provide a computing center, to improve the 
library, or to provide for travel to scholarly meetings. One interviews 
referred to a current report from Biafra which noted that the people there 
had plenty of fruit available, but needed protein to ward off disease and a 
rapidly increasing death toll. His point was that they needed in his institu- 
tion more money for the basic operations, but that faculty attention was 
directed to the more glamorous opportunities extant in research and spe- 
cial programs which, although good in themselves, tend usually to throw 
an additional strain on already limited resources. It was pointed out in 
several cases, for example, that the financing for science education insti- 
tute programs was extremely tight, and that all too frequently the institu- 
tio^ ended up having to supplement a grant to carry the program through 
in a satisfactory manner. Other administrators pointed to the fact that 
what was really needed in their institution was a broad interdisciplinary- 
based research program closely related to some of their basic undergradu- 
ate fields, but that the availability of money directed more toward the 
departmental and disctpitnary organi^iation diverted attention from this 
need and, in the process, also diverted attention from teacher education 
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and from broad gauge graduate work to more specialized programs. In 
one institution heavily concerned with technical education, the comment 
was made that any extensive involvement with Federal grants at thi.s point 
would probably result in a complete change in the character of the institu* 
tton. 

Among other points which reflect the changing function of administra- 
tors are the following: 

A. Definition of new types of employees: to serve in research projects, 
to provide technical skills needed in departments, to relieve faculty 
and chairmen of budgetary, advising, and other responsibilities, to 
provide assistance to faculty in the development of research pro- 
posals, and to keep track of the many details required in processing 
contracts and grants. 

B. Negotiating, bargaining, and resolving differences of opinion which 
arise in relating university policy to the e^iigencies of external fund 
projects. For example, in an institution with a standard 12-hour 
teaching load, what happens in the case of a ^>erson who achieves a 
grant to which it has been agreed that he contribute, or the institute 
contribute, 50 percent of his time? With the grant containing no 
money for his salary and therefore nothing to hire a replacement, 
how is the load to be handled? 

C. Institutional goals are subtly changed as individuals bend their 
efforts in thedtrection of available funds, and as the resulting proj- 
ects arouse interest in and demands for continuation and extension 
of the activity. Thus the effective handling by a department of 
summer and academic year institute may quickly generate a siz- 
able graduate program without anyone really having made this 
coiiimitment. 

D. A great deal of time is spent in talking about proposals, encourag* 
ing their development, and in consoling individuals who arc unsuc- 
cessful. Individuals who are successful are to be complimented and 
recognized for their achievement which is but slightly less signifi- 
cant than completion and publication of research. 

These various comments make the point that the administrators' day in 
1968 is different from what it was in 1958. Though few, if any, would 
question that the overall imfi^ct of additional funds on education has been 
desirable, it is clear that administrators have to spend much of their time 
with details and with problems generated by these funds, 
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Budgeting Proccfis 

The existence of several different types of support poses problems in 
presenting budgetary requests to the legislature and opens the door to a 
variety of questions which are not easily answered. The relationships 
between source of money, programs supported, and ultimate benefits arc 
not easily tracerl Vn nn earlier and simpler day« when legislative support 
and student fees counted for 90 percent and better of the income of the 
institutions, this situation created no significant problem. In the present 
day, as other sources of income increase, state officials find themselves 
faced with budgetary requests which deal with only a portion of the 
income of the institution, and which are justified by only a partial picture 
of the total institutional operations. This produces a basic inconsistency. 
Universities contend that the functions of research, instruction, and ser* 
vice arc so closely interrelated as to be virtually inseparable. Neverthe- 
less, the presence of restricted funds necessitates some such separation 
and complicates enormously any attempt to fully justify the budget 
request submitted. It is not surprising that legislatures express concern 
about the additional funds coming to institutions and seek for more infor- 
mation on their relationship to the programs which the legislature is 
asked to support 

In developing their budget requests departments operate with their 
dean and other administrators in the university in much the same way as 
the university operates with respect to the state that is, they express 
their needs solely in terms of the general fund budget and say little or 
nothing about the dollars available for other projects. Thus a departmen- 
tal instructional program may benefit because full-time researchers paid 
from other funds voluntarily teach a course, lead a seminar, or direct a 
dissertation. The department picks up a bonus in staff time and decreases 
the load on its general fund supported faculty. It is also possible for a 
department mat has a number of research contracts with salaries of 
researchers included to arrange for the transfer for a month or more of 
the researchers time to a general fund account* thus retaining special 
fund monies which remain available after the termination of the fiscal 
year. The transferring of individuals from one account to another cai^. 
usually be justified on the basis of some interpretation of the cost sharing, 
and it may correspond to a real change in the assignment of the individual 
for a period of time. One can take several views about these matters. 
One and the usual one expressed by department chairmen and 
faculty -is that the department which shows the enterprise to go out and 
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get additional funds should not be penali/ed in its general fund budget by 
the fact that it has shown this initiative. 

The fact remains that a dean or an academic vice-president reviewing 
departmental budget requests is unable to examine the total departmental 
operation. He would undoubtedly create some real difficulties for himself 
if he attempted to determine the general and educational fund allocation 
of a department in reference to its total support* His position relative to 
the department is in many ways very simitar to that of state legislators 
and budget officers with respect to the university. 

The handling of indirect cost funds has aroused concerns both within 
and outside of the institutions. Justified because of the many services 
provided in an institution which cannot be directly costed and assigned to 
a project, the indirect cost income has often been assigned to special funds 
and exfH.'nded in a grea. variety of ways: new computer facilities, new 
buildings, research equipment, cost sharing for new projects, fellowships, 
etc. It is difficult either for a faculty member responsible for a project or 
for a member of the legislature to understand this practice The faculty 
member sees indirect cost charges as draining funds from his project and 
believes that he or his department should have access to some of this 
accumulation. Members of the legislature may see the UbC of indirect cost 
funds as strong evidence that state appropriations are supporting research 
and other projwts not specifically mentioned in state budget requests. 
Furthermore* when indirect costs are channeled into the acquisition of 
additional facilities or projects the requests for support from the the state 
legislature will ultimately be increased. 

The issues raised by Federal support and indirect costs are not new. 
They have come to the fore largely because of the size of the sums in- 
volved and because concurrently institutions are growing and continually 
require more funds. All gifts, grants, and contracts tend to expand the 
activities of an institution* raise its sights in regard to ultimate goals* and 
leave residual Mriiviiies or generate new programs for which continuing 
support must be found. In private institutions* student fees* endowment 
income, and extensive fund raising have been the sources for this support, 
since increases in these sources are not automatic when new obligations 
are assumed. Federal support begets needs which generate demands for 
more Federal support* as well as increased tuition, annual giving, and 
endowment and capital fund campaigns. In state institutions* the ten- 
dency has always been to assume that continuing increase in state appro- 
priations will carry the programs generated by one-time restricted gifts. 
In addition* money must be found to encourage and initiate innovations 
for it is difficult to acquire gifts* grants and contracts without evidence of 
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careful planning, exploratory work, or matching funds. Hence ii is not 
surprising that state institutions have viewed indirect cost accumulations 
as funds to be used for institutional improvement. The current trend in 
Michigan, encouraged by state auditors, is for institutions to commit 
indirect cost accumulations io the general fund. The routine assignment 
of these dollars to the general fund wil) almost certainly reduce institu- 
tional flexibility and potential because they will become the basis for 
decreased state appropriations. No doubt, ilte iiisiiiutions will be forced 
to look to institutional grants for development of institutional potential. 

Cost sharing features also raise certain difficulties in the internal bud- 
get allocations. If an individual acquires a contract which involves con- 
tribution of 25 percent of his time by the university, there is no assurance 
that this 25 percent is a realistic indication of the amount of time spent. 
There may or may not be a formal commitment by the university, and 
records may or may not be adjusted to show this. Presumably, this indi- 
vidual would have done something else with his time if he had not been 
involved in this particular project. If it is simply that the individual docs 
moie or better research because of the contract, there is obviously no 
problem. If somehow there is a diminution of his teaching assignment by 
increasing section st/e, by transferring his teaching assignment to a grad- 
uate assistant, or by eliminating a course, it is clear that the cost sharing 
decision has diverted instructional funds to support of research, and pri- 
marily, if usual faculty norms are used, by lowering the quality of the 
instructional program. If the individual whose time is assigned to a proj- 
ect simply reduces - as some administrators complain - his committee 
activities, his advising, and his contribution to curriculum development or 
his consultation with other staff fnembers« then again it is clear that a 
decision has been made about allocaton of resources which modifies the 
university's formal pattern of operation. When unassigned dollars are not 
available to allocate for cost sharing, cost sharing can come about only by 
diverting dollars from other programs and hence bv cpcralhtg these pro- 
grams at a lower cost than originally planned. 

Much of what has been said, of course, applies primarily in relationship 
to the project system of grants and contracts. Some of it also applies with 
regard to general institutional grants, for these, too, are placed in special 
funds and allocated therefrom on a one-time basis, rather than becoming 
a part of the general fund budget which establishes a base to which the 
university and each unit in the university expects some increment each 
year. This distinction is a necessary one in the pattern of operation. 
Nevertheless, it does complicate the budget-making operation, internally 
and extemi«lly. One academic officer remarked that he was seriously 
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con^dering a double budgeting scheme in which each unit would have to 
include a picture of its general fund needs and also indicate clearly its 
funds available from all other sources, and its expectations with regard to 
their use in the coming year. But then he remarked, ''Since new grants are 
apt to come through most any time, I suppose I would only end up involv- 
ing myself in another major chore without having gained any insight or 
any control/* A further difficulty is that grants to individuals in a depart- 
ment may not augment departmental resources, and may even strain 
them. There are indirect costs at the departmental level. 



Paper Work 

A recurring complaint of minor but nevertheless irritating nature is the 
paper work involved. The determination of indirect costs requires many 
hours of effort and collection of detailed data, for agencies involved in 
making grants and contracts continually demand more detailed reports 
and conduct endless questionnaire studies. There is always the concern 
about the auditor in the offing. As a result, the institutions complain of 
collecting data which, in nature and in form, are not useful to them other- 
wise. They are further distressed by the fact that state government, the 
State Board of Education, and a goodly number of Federal offices 
demand extensive and uncoordinated information from publicly- 
supported higher education. All of the state institutions in Michigan are 
subject to a state audit, in addition to their own internal audit and an 
audit by Federal personnel. Each auditing team looks at records in a tittle 
different way, and, indeed, is looking for something different. The net 
result, however, is that many university administrators feel that the collec- 
tion of data needed internally for understanding and effective operation is 
sacrificed to the collection of data to fit the concerns and interests of 
external groups. There is a further feeling that the requests from external 
sources for data are often motivated by concerns and suspicions which aic 
seldom documented by the data collected, but that the lack of confirma- 
tion only results in a demand for more or different kinds of data in the 
subsequent years. 

Within the institution, the increase in the number of types of personnel 
and the increase in the number of split appointments, the shifting of indi- 
viduals from one fund to another, the n«:essary steps required in review- 
ing and approving projects, all combine to multiply paper work. Some of 
this is essential to the institution, some is accepted as reasonable in 
accounting for use of funds, but some is regarded as an unreasonable 
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expenditure of time which adds nothing of worth to anyone. It is curious, 
noted one administrator, that Federal agencies can demand time and 
effort information on faculty and obtain something on paper from them, 
whereas the same kind of information demanded by the institution might 
create a revolts and certainly would not yield anything really useful. The 
really insidious factor is that required reports on matters which are very 
difficult to judge encourage indifferent and contrived responses and 
highly unreliable and invalid evidence. The time expended might better 
have been used in supervision, discussion, or other sorts of activity which 
would provide real incentive and assurance that each individual is doing 
hisjob. 



Summary Remsirk» 

Institutions of higher education are characterized in their operations by 
liberal dosages of competition, expediency, and opportunism. Each of 
these is reflected in certain comments made by individuals interviewed, 
although probably reiaitvet>^ few people would accept the characteri- 
zation of higlicE education in terms of these three factors. Yet, much of 
the success of higher education in this country is a result of the operation 
of these three factors. Institutions compete with each other in the offering 
of programs, in the seeking of funds, and in the number of graduates 
listed in tVho's Who in America, Institutions also operate, to a great 
extent* on the basis of expediency they do what works on the principle 
that the ends justify the means. There is, finally, a considerable element 
of opportunism, the seeking of immediate advantages without regard for 
long-run consequences. 

The fact that other institutions have succeeded in getting government 
funds from various sources certainly stimulates more institutions to do so. 
Two or ihi ce c*uuuitistrators indicated that they had in effect said to indi- 
viduals or to the faculty that other institutions were getting money, that 
money was available, and that the faculty should get to work and draw up 
some proposals to get it. There was also some indication in places that the 
availability of funds for a particular program encouraged the stretching 
of imaginations to determine how the institution might qualify, even 
though in its original form the program seemed more or less irrelevant. 
There exists in the minds of quite a few people the general thought that an 
institution should do whatever is necessary to get as much money as pos* 
sible and maintain the maximum flexibility in its use. As it often turns 
out, the money is not quite so easily available as it seemed to some indi- 
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vtduals, and the chagrin and pessimUm even cynicism indicated by 
some who had tried several times to get a grant or contract and failed may 
bean indication that the opportunistic approach is not sufficient. Indeed, 
some of the government agencies dealing with requests have indicated 
that they do not believe that institutions can be trusted to decide whether 
they have the competency or the capability of handling a project, or 
whether it is really in accord with the fundamental purposes of the institu- 
tion. Thus there seems to be a considerable gap between the actuality and 
the ideal, fn the ideal situation, a project is generated by an institution or 
an individual in an institution. The institution accepts the project as 
important, and perhaps can partially support it but needs additional funds 
to carry it out. In this ideal situation, cost sharing is perfectly natural. 
The institution approaches an appropriate agency and indicates that it 
is interested in the project, and would require certain additional funds to 
pursue it. The trouble is that projects and even, to some extent, institu- 
tional grants don*t quite work this way. Agencies announce interests or 
purposes, and persons or institutions seek to get money where they can. 
Hopefully, they try to get money for projects which approximate those 
things which they believe they should be doing, but institutions find it dif- 
ficult to achieve this because: 

1. They need money badly^ so they can sec some contribution to the 
needs for most any program, and they want at least their full share 
of the manna. 

2. The missions and goals of an institution are not sufficiently clear to 
provide a basis for ruling out a given type of program. 

3. Opportunities,, time pressures, and application requirements do not 
permit deliberate consideration of attematives that is to say, if an 
institution spends considerable time investigating a particular proj- 
ect, it is not likely that the time will be available to subsequently, or 
possibly simultaneously, investigate other alternatives to determine 
just which is most feasible and most appropriate to the in&dtution. 

4. The annual budgets of institutions and the budgets of projects and 
even the negotiations with agencies do not jibe. Thus, if one is trying 
to build a cost sharing situation in circumstances where dollars arc 
accounted for in different ways and at different times* it becomes 
relatively easy to divorce the immediate project from the regular 
institutional operation. 

5. A project of the ideal type may be so intrinsically involved with an 
institution that an agency will not be interested. They will then reply 
that it docsnH fit their specifications* a negation which can often be 
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avoided by tactful preliminary negotiation which molds the project 
to the agency specifications. 
6. Funded projects are often somewhat redefined by the agency in the 
process of negotiation. The agency representative who has to sell it 
to his colleagues must be really enthusiastic, he must put his own 
stamp on it« and he must adjust it to the prejudices and the whims of 
his associates or of review committees. 

The interaction and pressure of these various factors mean that, once one 
attempts to develop a project, he has embarked upon a chain of events 
which may produce a project somewhat different from the initial one. 

Thus, at the initial stage of negotiation, the university has given up 
some of its autonomy and control. The administrative and budgetary 
adjustments and discomforts have also been set in motion at that point, 
State^supported colleges and universities have particular problems in this 
regard, for they serve and are supported by two levels of government, 
each purchasing supposedly different but ill-defined educational com- 
modities which the university, with good reason, would like to say are 
inseparable. 

Yet one can all too easily overemphasise the negative. Despite some 
problems and inconveniences, the state colleges and universities have 
benefited. Administrative, budgetary, and records problems are not solely 
the result of Federal and other non-state sources of support. The project 
system of research support docs tend to erode the authority of central 
administration, but it has merits accepted by both faculty and administra- 
tion. Tensions and difficulties in regard to budgetary requests and proce- 
dures may be gradually resolved as universities engage in complete revela- 
tion of their finances and as legislators are educated to the peculiarities 
and potentials of higher education. 
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In Chapter 1, the origin and purposes of the study were pr^cnted. In 
Chapters 2 through 5, data collected from the 12 institutions have been 
presented and summari/ed. A sense of dissatisfaction remains* for unam* 
biguous answers to most of the qu^tions do not emerge. Aside from spe- 
cific statistics on personnel, grants, and expenditures which are certainly 
unique to the Michigan state-supported institutions, much of what has 
been found only underlines the findings of other somewhat simitar studies 
dealing with a wider sample of institutions. Drafts of the preceding five 
chapters and an initial attempt at a sixth were sent to the institutional 
representatives. Both oral and written commentary were supplied by 
many of the representatives after consultation with some of their col- 
leagues. Their comments have been invaluable in revision and especially 
in rethinking this last chapter which in its initial draft received the most 
severe criticism. In reflecting on their criticism, some of the underlying 
difficuUies in producing this final chapter have been clarified. Our first 
task, then, is to delineate these difficulties. Next we shall attempt to point 
up some of these difficulties by remarking on a number of reports and 
points of view which have been presented by individuals, commissions, 
and committees. Following this, some of the common and conflicting 
views and conclusions pr^ent in the Michigan institutions will be pre- 
sented. Finally, the project directors indicate some of their own views and 
undertake to suggest some possible approaches to Federal support of 
higher education which take into account both the experiences and find- 
ings of this study and concurrent developments within the state and 
nation. 



Dif f letaties Faced !ii Summarf zing Tbis Study 

The first and most pervasive problem faced is that the nature of Federal 
support to higher education has changed rapidly during the period 
covered by the study and promises to change even more radically in the 
future. From purchase of science research. Federal support has moved to 
include graduate education in the sciences, to include broad institutional 
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grants^ and to aid in purchase of facilities and equipment. Curriculum 
study* educational research generally, and instructional programs have 
also been added. In the process^ some limited support has become avail- 
able to the arts and the humanities. Various formubs for general institu- 
tional support are currently under discussion and, pending the resolution 
of the Vietnam situation, these almost certainly point the direction of 
future developments. Thus experiences of the past may have but limits 
significance in producing recommendations for the future. 

A second and related difficulty is found in the fact that higher educa- 
tion is booming more and more to be viewed as a national resource. 
Already there is widespread acceptance of the primary interest of the 
Federal Government in graduate education and research in the sciences* 
but there is emerging recognition that the higher enterprise must be sup- 
ported on a broader base if institutions are not to become disrupted and 
unbalanced. It is becoming evident, too, that all higher education* private 
and public, must have multiple sources of support. Private institutional 
resources are strained* and only the Federal Government is politically 
able and in possession of the resources to assist them. Stat^ arc hard 
pressed and find it difficult, if not impossible, to expand their support to 
meet educational needs in their own area. Increasingly the states look 
askance at those activities in their institutions which seem to be primarily 
national in their benefits. The quizzical attitudes toward out-of-state 
students and toward expansion in graduate and graduate professional 
education and research exemplify that point. As the Wescoe Report has 
indicated: ^'The artificial political tK>undaries that separate one state from 
another continue to decrease in significance, and in no respect is this 
tendency more marked than in higher education . . . most of their activi- 
ties serve a wider community.''^ There is obvious need for more regional 
and national planning in higher education. 

A third difficulty in preparation of this concluding chapter is found in 
the differing views as to the purposes to be served by this study and con- 
flicting id^s as to the conclusions or recommendations which might 
reasonably emerge from it. Some would have liked more definitive state- 
ments as to .he differing roles and impact of the support provided by 
various Federal agencies. Some differences are apparent, but have they 
much significance for the future? Administrators do not 5»ee certain issues 
in quite the same way as the faculty. And within the f^iculties there are 
also opposing views. Although the interests of the humanities and arts 
were largely ignored in this study« profound difference are found even 

' Iht Wescoe Report. Report oi the Advisory Committee on Ht^er EdmratuHt to the Socretiiry of 
KestUi* &{y(atkNi«ii4 Welfare. W. Clarke Wefcocchatrman. Washington. DC, My 1. 19^* p. U. 
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within the sicience facultiu$i« some of whom are almost solely concerned 
with research and graduate education while others retain their long-time 
commitment to undergraduate education. Thus there is usually not a uni- 
fied view in any institution. Among the institutions involved, the varia- 
tions in stages of development with respect to research and graduate edu- 
cation lead naturally to rejection of suggestions or recommendations 
which might prejudice their future developmt^nt Yet all indicationn p<itnt 
to planned development and to definition of institutional roles in some 
larger plan. State coordination in Michigan is relatively new and weak, 
but state coordinating boards clearly have a perspective which does not 
coincide with that of the institutions. The state legislature has still another 
set of concerns arising primarily out of financial considerations but 
extending beyond that to wonder and doubt about the activities of stu- 
dents and faculty. Finally, there is a notable lack of a generally accepted 
Federal or national plan for higher education and hence vastly differing 
concepts of what higher education should be and of the role of the Federal 
government in its support. 

A fourth difficulty arises in the existence of conflicting values and 
goals. The Wcscoc Report notes . . . that the predominant virtue of 
American higher education is pluralism. But pluralism, valuable as it is« 
also represents widespread fragmentation of the national effort.**^ Institu- 
tional autonomy is also regarded as a virtue indeed^ as ^sential to effec- 
tive operation^ academic freedom, and the development of excellence* But 
institutional autonomy, too« can lead to duplication and waste of 
resources as institutions vie with one another in seeking students, adding 
courses, expanding degree offerings, and engaging in an increasing array 
of research and service programs. Excellence is another byword of higher 
education, but excellence is too often confused with the range of programs 
offered and with increasing emphasis on research and graduate education. 
In truth, virtues carried to extremes become vices. Our concern with plu- 
ralism, autonomy, and excellence must euudiried or be redirected to a 
focus on meeting the needs of our societ> and contributing to the solution 
of its problems. The attainment of equality of opportunity for all mem- 
bers of our society must be a predominant goal in the next decade. This 
broadet view of the role of higher education has implications for the* insti- 
tutions and for alt those individuals and agencies which contribute to its 
support. In brief« we need to give more thought to purposes and to de- 
velopment of a national system of higher education appropriate to the 
attainment of those purposes. 

It must be apparent now that the difficulty faced in this final chapter is 

^ ibid. p. m. 
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that the limited perspective of this study, focusing on the impact of exter- 
nal funds for support of science and science education on a group of 12 
state-supported institutions in a single state hardly encompasses the 
broader issues that have been raised above, y.et it inevitably brings them 
to the forefront of consciousness. To limit this final chapter to generali/a- 
tions« implications and recommendations based only on l\ ^ evidence col- 
lected in this study is to report an interesting bit of history having little 
relation to rapidly changing circumstances and probable future develop- 
ments. Nevertheless, we believe it is possible to relate our experiences and 
findings in this project to current state and national concerns in such 
manner as to contribute to emerging views of the future role of Federal 
support. 



Some emerging Views About Federal Support of Higher Education 

The Wescot' Rep<>rt An Advisory Committee on Higher Education 
was appointed in ApriU l%7 by the Secretary of Health, Education, and 
Welfare. The committee was chaired by W. Clarke Wescoe, Chancellor 
of the University of Kansas. This report notes that the Federal Govern- 
ment has, by progressive commitment, . . . moved inadvertently into a 
position of primary responsibility for the destiny of higher education'' but 
has done so . . . hesitantly, fitfully, and 'Aithuut clear goaU or a com*- 
prehensivc set of related policies/' 

The report indicates that the already visible consequences are "... 
distortion of academic development, disruption of institutional integrity 
and the imposition of burdensome, sometimes inconsistent, administra- 
tive regulations." The report further states that lack of apparent concern 
about the impact of Federal funding has left some institutions without 
aid, others selectively assisted, and a few heavily involved and committed 
to Federal programs and thereby ''prisoners of unstable financing.''* 

The following quotations are also much to the point in reference to our 
concerns: 

'*All institutions receiving Federal support are fUced with problems of 
distortion in their academic programs." 

^'Matching requirements inevitably draw university funds into these 
fields. Consequently, the possibility of university support of other fields at 
equivalent levels has been precluded." 

''Federal policy, furthermore, has put undue fmphasis on innovation, 
new programs, and new facilities." 



ERLC 



116 



Federal Support of Science 



'furthermore, the controls and reporting requirements have proved to 
be extremely wasteful of faculty time and administrative effort. It i% 
doubtful also that they have saved any of the taxpayer^ money in the 
final analysis/'* 

A number of Federal policies are suggested by the Wescoc Report. 
These include: stabili/alion of Federal funding, recognition of past 
accomplishment by institutions, maintenance of diversity* special respon- 
sibilities for graduate ana professional education, development of 
national and regional facilities, reasonable administrative procedures, 
provision for maintenance of support by state and local governmental 
units and private sources, revision of matching requirements, and plan- 
ning for future needs. The establishment of a '^National Council on 
Higher Learning** in the Federal Government is urged as a mechanism 
for communication and planning. 

The Carnegie Comnmsion on Higher Education, The main thrust of 
the report of the Carnegie Panel, chaired by Clark Kerr, is in the direction 
of vastly increased Federal aid for students. Other recommendations 
include expansion of medical and associated health education, funds for 
Ph.D. programs in all academic area:,^, and funds for construction, 
research, and for cxperinieniul programs such as improvement of under* 
graduate education and urban grant activities. The panel also anticipates 
that the Federal share of funding of higher education institutions would 
rise by 1976 77 to 32 percent and the state share fall to 17 percent. The 
private share would remain at approximately 50 percent. Even so, the 
panel observes that the financial burden of basic support of higher educa* 
tion by state and private sources by 1976 77 will rise and institutions 
must make economical and efficient use of available resources, exercise 
restraint in adding new programs and facilities, and reexamine budgetary 
standards and practices.' 

The Philip Handler Statemtrm. Handler remarks that without any 
explicit statement of policy or intent, the Federal Government has 
become the major single supporter of graduate education. He notes that 
the budgetary stringency of the moment has . . . revealed the intrinsic 
inadequacy of the pluralistic system of graduate education through 
diverse mission-oriented Federal agencies /^^ 

Carncftc Communion on Higher tdu^tica. (Clark Km, Ch»tfm#n of the Commiuion). Qitaiity 
and li^uality Sf * e\th «/ ftdttai R^fhimuhiiitx hr Higher Educatum McCraw«Hill Book Co.. 
Hfihtslown.NJ.. 

*Ptlilip HftEidlct^, ti'0deintc Siieiwr and ike Merai OoveMmtnt. Robert A. Welch Foundation 
Rttcaidi Bulletin No. 22. Houaton. Texas. p. 10. 
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Handler finds a number of defects in the present distribution system. 
The payment of faculty salaries from individual research project grants or 
contracts has eroded faculty loyalty, degraded the individual professor, 
encouraged a fiighi from teaching, and forced upon the institutions insta- 
bility in funding and inability to plan and budget for the future. Account* 
ing procedures which have evolved are cumbersome and inappropriate in 
the university. Handier emphasize that since graduate institutions are 
national rather than local r^ources, the Federal Government should 
authorize one or two agencies to disburse funds for graduate education in 
science and engineering and perhaps to graduate education generally. 

National Science Board Report, This report examines the needs and 
problems of support for graduate education and recommends six major 
types of support; 

1 . Institutional sustaining grants on a formula basis. 

2. Sustaining grants to disciplinary departments and to encourage 
multi-disciplinary programs of research and education* 

3. Developmental grants based upon a national competition, including 
strengthening of existing graduate programs* and establishing new 
ones either in existing or new institutions. 

4. Graduate facilities grants for libraries, laboratories, computer cen- 
ters, etc. 

5. Graduate fellowships on a competitive basis. 

6. Research project grants on a competitive basis to individuals or 
groups of faculty members. Only direct cost of research would be 
included since indirect costs would b^ supplied by other types of 
grants noted above. 

Lyman A, Gienny on State Planning. In a paper presented before thie 
Education Commission of the States, Gienny, then Executive Director of 
the Board of Education for the State of Illinois, presented some views 
relevant to the concerns of our study. He noted that 'To keep pace with 
this extraordinary growth in number and size of graduate programs, sin- 
gle purpose teachers colleges rapidly give way to state colleges and finally 
to universities with graduate schools. Institutions form' Ay devoted pri- 
marily to instruction now undertake, also, research > public service. 
These aspiring colleges took to the leading public un ersities as their 

Natioftal Sctwcc Bom<i. Toward a htNk htliev for GraJuatt Educmion in ike Sciences. Nattonul 
Science Boardr National Sdcstce Foundation. U.S. Government Prmting Office. Wathington, D.C., 
impp.4l 50. 
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model, each hoping lo become the Michigan Stale University of its par- 
ticular state. Many of these emerging institutions chaltenge the major 
pubhc university for graduate and professional programs and for funds in 
the halls of the state capitols. Competition is intense/"'' 

Gtenny observes that because of th^e pressures governors and state 
legislators raise such questions as: 

How can the state determine which colleges should become full-fledged 
universities and which should develop different roles and functions? 

What type and extent of research and public service activities are 
appropriate for each campus? 

What level of financing is really required for each campus to maintain a 
quality program? 

Long range planning becomes a basis for providing some of the 
answers. But Glenny notes that ''Concerted effort and coordination 
among the public agencies is essential . . and ''Beyond the need for 
coorc"' at ion among regular state agencies, the fact that the Fv^erat 
Government now provides large sums of money for higher educational 
purposes raises other coordinative complications . . . Real problems 
arise if Federal grants are made to institutions for which the state master 
plan has established objectives different from, or contrary to, those which 
are supported by Federal funds/' 

Five Fond *Iqs for Support oj Higher Education. This document ana- 
lyzes five formulas which have been suggested as possible patterns for 
increased and broader support of higher education.^ The first formula 
proposed in the Miller bill (HR 875, 90th Congress) would authorize $150 
million for distribution to colleges and universities on the basis of project 
awards received, enrollment in science courses* and advanced degree 
output in the sciences. The second formula, proposed by Howard R. 
Bo wen. President, University of Iowa, would have the Federal Govern- 
ment finance 50 percent of increased student expenditures for all students, 
and all the expenditures for 50 percent of the increase in students. 

The third formula is a modiHcation of that proposed in the State of 
New York for the support of higher education. It would make grants to 
all public and private institutions determined on the basis of a fixed 
amount per degree granted by level. Junior college subventions would be 
based on full-time equivalent students. 

*Lym«R A. Glenny. long-Ranfe Pfannini for State EduciAtional Ne«df. A Paper Prep«red for The 
Ediicaiioft ComrttfWMon of the States* Denver. Colo.. I967» 

•Robot L. Farrcll and Charles J. Anikf*cn. Generai Federal Support Jor Higher EducatUm: An 
An^YSis oJ five Formuias. Final Report for the Comntiiiiofl on Federal ReUtioos, American Council on 
Educaiiao. Waahinfton. D.C. August. 1969. 
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The fourth formula relates general support grants to full-time equiv- 
alent enrollments and/or degrees. An institution's proportion of the total 
national full-time equivalent enrollment and degree output would deter- 
mine the si^e of the grant. 

The fifth formula would relate Federal institutional support to the 
changes in the general economy of the United States. Distribution among 
institutions would be based primarily on enrollments. However^ the 
amount of the appropriation would depend upon the extent to which 
increases in higher education expenditures exceeded those in the GNPso 
that pressure for continuing support from normal sources would not be 
removed. 

These extracts from and summarizing comments upon the Wescoe 
Report, the Carnegie Commission (or Kerr) Report and the National 
Science Board Report (ahhough this latter is primarily oriented to science 
and graduate education) agree on the necessity of increased and broad 
institutional support. Several of the reports indicate concern that Federal 
support not be so developed as to erode other sources of support, but only 
the last of the Five Formulas proposes a definite vehicle for continued 
encouragement of other support. Only the statement by Glenny forth- 
rightly addresses itself to the possible conflicts engendered by Federal 
support which is uncoordinated with state plans. Finally, it should be 
noted that all forms of general support (and especially those based upon 
enrollments and/or degrees awarded) if applied both to private and public 
institutions would almost certainly be to the disadvantage of the latter as 
state legislatures seized upon Federal allotments as grounds for reduction 
in state appropriations. Clearly, some of the emerging views about 
expanded Federal support do not take into account the problems of state- 
supported institutions and state systems of higher education. 



View» Amoag the Twelve MicbigM Institutkms 

In the introductory comments at the beginning of this chapter* the exis- 
tence of contrasting views was noted as one of the difficulties in writing 
this chapter. These differences in views correspond rather closely to the 
present character of institutions and their success in obtaining Federal 
support. In the Hrst group* composed of U of MSU, and WSU, the 
long-time involvement in graduate and professional education has made 
these institutions relatively successful in acquiring Federal support. The 
existence of many programs and support agencies has enabled individuals 
to s^k support from those agencies with interests corresponding to their 
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own. Though a few persons at the U of M felt that the institution may 
nearly have attained a saturation point in respect to project support, ^ 

and WSU definitely looked for increase in this type of support. 
Waiving the science departments and science faculty members, the possi* 
bility of expansion of Federal support into other fields and especially 
general institutional support was viewed with some favor. These institu- 
tions have already experienced some difficulties with the state legislature 
in regard to Federal monies (indirect cost accumulations in particular) 
and share a concern over the effect of expansion of Federal support on 
state appropriations. These institutions* too« as mature graduate, profes- 
sional, and research institutions, are fully aware of the tremendous and 
rapidly increasing costs involved and, while sympathetic to the aspira- 
tions of other institutions, naturally have some fears that dispersion of 
funds (Federal and state) to \ large number of developing institutions 
may sap their own vitality and quality. These institutions, having dealt 
with large sums, are much more aware of the untoward effects in terms of 
administration, accounting, and program balance. 

The second group of institutions (WMU, EMU, MTU, and OU) is 
composed of more recent entrants into graduate education and have 
found their resources something less than fully adequate. They look to 
Federal funds to provide the extra necessary for achievement of quality 
and for more rapid development. Thus far, their participation in the proj* 
cct system has been limited with a relatively large proportion of their 
funds coming in support of science education. They have experienced 
fewer of the problems of Federal support and more of frustration in not 
being able to acquire sufficient support of the kind needed. The plurality 
of the Federal support system has been of limited value to them« for the 
mission-oriented approach to research of many Federal agencies is not 
suited to this group, since they presently lack the resources (especially in 
tenured faculty) to handle it. This group of institutions looks with distrust 
at any consideration of policies which would tend to hamper their further 
development. Some of their administrators argue cogently that each insti- 
tution ha!» an mdividuati'y and differing sets of aspirations so that support 
and freedom to develop would not lead to unbridled expansion but rather 
to measured and distinctive growth appropriate to the needs of the area 
served and to the overall diversity required in a strong state system of 
higher education. 

The institutions included in' the third group, to date, have been little 
involved in graduate education and have participated to a limited extent 
in Federal assistance. Nevertheless, these institutions have hopes of 
expanding Federal support and improvement of existing programs. They 
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recognize a need for research funds (a) to assist non-research oriented 
injtitutiopi faculty retention, (b) to permit faculty scholarship renewal 
and improvement of teaching effectiveness, (c) to provide small research 
grants without the necessity of individual faculty members spending many 
hours in proposal writing. Faculty teaching loads in these institutions tend 
to be higher, and there is little flexibility so that funding from non-^general 
fund sources must b^ on a continuing basis, for the dislocations involved 
in temporary projects are well nigh unmanageable. These institutions, 
too, would like to sec some support separated from the existence of grad* 
uate education and directed to the curriculums of undergraduate educa- 
tion. FSC, for example, has curriculums (some of which are non-degree) 
which are oriented toward vocational programs. These are important 
programs, filling a unique role, but under present policies largely ineligi- 
ble for support. The aspirations (where evident) of this group of institu- 
tions in regard to graduate education are modest and directed largely to 
service^oriented master's or specialist programs. Research activity is not 
essential to such programs. Yet these institutions are at least hesitant if 
not antagonistic to the promulgation of Federal or state policies which 
would too closely define and hamper their development. 

It is evident that all 12 institutions would welcome expansion of Fed- 
eral support both in amounts and in range of programs. Continued con- 
centration on graduate education and research would, if broadened to 
include more disciplines and provide for institutional grants and for facili- 
ties and equipment, meet most of the immediate concerns of the first 
group of three universiti^, but relief from burdensome administrative, 
accounting, and other details would greatly facilitate institutional opera- 
tions and eliminate much wastage of time and inefficiency in use of funds. 

The second group of institutions would also be reasonably well satisfied 
with such expansion of Federal support, since it would fit their plans for 
the development of graduate programs. The third group, however, being 
little involved in graduate education and with relatively dim prospects for 
such expansion in the near future, would find a Federal program solely or 
even heavily oriented to graduate edncation quite unsatisfactory. It would 
leave them entirely dependent on state support with little prospect of 
acquiring the margin necessary for excellence or establishment of a base 
for later expansion to other levels. 

Issues md Cooclt^oiis as Viewed by the Research Staff 

The diversity in the institutions in this study and the differences in views 
expressed by the various individuals and groups contributing to the study 
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make it difficult to identify issues or conclusions upon which there would 
be consensus. It seems approprtaie, therefore, that the researchers express 
here their own conclusions aboifi some of the questions and issues origi- 
nally raised. 

Business and Industry Support of Research. First, it is appropriate to 
comment on two aspects of the study upon which evidence has been lim- 
ited: business and industry support of research and graduate education, 
and the possibility of cooperation among institutions. Our data indicate 
that business and industry support of research and graduate education has 
been limited and has been of significance in only three or four institutions. 
Our interviews with business and industrial leaders indicate a sincere 
interest in higher education and full awareness of the importance of its 
graduates and its activities to their enterprises. However* the research 
interests of business and industry in Michigan are distinctly practical and 
applied* and it seems unlikely that extensive support of research in higher 
education will be forthcoming from this source. There is some support of 
graduate study and research through encouragement and support of 
employees ngaging in further study and through grants for special 
research projects. These will probably continue and may expand some- 
what but not sufficiently to be a major factor in meeting the rapidly 
increasing needs of the institutions. 

Interinstitutional Cooperation. Few individuals in the institutions 
speak against cooperation among institutions in graduate education and 
research* but there are serious doubts expressed^ Research endeavors 
which require that faculty members travel to another institution are diffi* 
cult to schedule and exact a toll in time and energy • Faculty members 
would much prefer to have their research facilities close at hand and instU 
tutions would also prefer to develop their own programs. Cooperation is 
most likely to develop around use of major and expensive facilities such as 
libraties, computer centers, and various types of scientific research instal- 
lations. F^erai support of such facilities on a regional basis will encour- 
age such cooperation. State planning can also bring about a form of 
cooperation by agreements among institutions in regard to programs and 
areas to be served. There has been some cooperation of this kind and 
there will be more* but it is unlikely that the aspirations of faculty and 
institutions for involvement in research and graduate education will be 
solved by cooperation with those institutions already heavily involved. 
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The Project System. We believe that the evidence is clear that the proj- 
ect system of support has seriously eroded the authority and the planning 
capabilities of central administration although we recognize that some 
institutions prefer and apparently are able to operate effectively by plac- 
ing major responsibility on the faculty for defining and developing 
research programs. Yet the obvious satisfaction of faculty members in the 
independence achieved under the project system and their general unwill- 
ingness to entertain marked expansion in general institutional grants is a 
symptom of the extent to which institutional loyalties have been disrupted 
and replaced by commitment to research, to the discipline, and to per- 
sonal advancement. 

Certainty proposals are essential to the project award system, but there 
is inefficiency and waste in the present distribution system. Many propos- 
als are laboriously prepared when there is tittle chance of support. Pre- 
scribed patterns and details cause many hours to be spent by individuals 
in preparation of proposals and by other individuals in their review. F^- 
eral agency officials in promulgating programs with ever more specific 
requirements greatly increase distribution costs without definite assur- 
ance that this expenditure is justified by quality. Institutions expect to 
account for their stewardship, but the record keeping and accounting 
requirements imposed by many Federal agencies place an unreasonable 
burden on institutions and one which is largely inappropriate and irrel* 
evant to any other aspects of institutional operations. Cost sharing fea* 
turcs which divert institutional resources to the support of areas of con- 
cern to the Federal agencies and interfere with tr stitutionat prioriti^ 
represent either a misunderstanding of the resources available to higher 
education or a tack of concern about effects on institutions. The changing 
nature of Federal programs and specifications and the lack of continuity 
in support further jeopardize the planning and efficient operation of insti- 
tutions. 

The emphasis placed by Federal programs on research has encouraged 
an exodus from teaching and a disinterest in undergraduate education. 
The desire of faculty members for reduced teaching loads is well docu- 
mented in our study. In this process, we believe undergraduate education 
takes second place to graduate ^ucatton and research. Even the assur- 
ance of some department chairmen that everyone in the department doc« 
some undt^rgraduate teaching suggests a moral commitment that may be 
executed half-heartedly. We believe that the availability of funds is a 
major factor in this trend, for funds imply values and priorities and 
encourage faculty activity in those directions. Funds for innovation and 
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development of undergraduate education would undoubtedly help to 
correct this. 

Although we recognize that administrators are at a disadvantage in the 
face of faculty demands for participation in governance and for depart* 
mental autonomy, we believe that many administrators have tended too 
easily to yield responsibility for planning^ for review of proposals, and for 
supervision of faculty activities supported by grants and contracts. The 
large fully developed institution can absorb many projects with minimal 
disruption, but broad support of the majority of institutions in contrast to 
support of individual projects* institutes, and departments would help to 
restore institutional integrity and restore responsibility to administrators 
and the total faculty for determination of the directions of institutional 
development. 

We believe that Federal support programs have encouraged faculty 
members and institutions in aspirations and programs which may be 
inappropriate to the capabilities present and to the roles appropriate to an 
institution which is part of a larger system. One aspect is that of balance 
which will shortly be discussed in detail. Another is that support of 
research may already have been expanded b^ond the competent resource 
talent available and thus includes insignificant time and money wasting 
projects. We are not in a position to judge the quality of research, but the 
frequency of administrative demurrer and even of departmental chairmen 
and faculty members comments about some of the activities designated as 
research raise real doubts that differential faculty talents are being recog- 
nized and wisely used. We do not believe that every faculty member 
should be engaged in research, although certainly everyone must engage 
in <?cholarly effort to preserve and increase his understanding and compe^ 
tencies in his chosen field. We do not believe that every institution should 
aspire to graduate work and to extensive research and defend this as a 
social need and as an essential element in promoting a strong undergradu* 
ate program* Our interviews and our observations of developments in 
institutions in this and other states convince us that aspirations for gradu- 
ate programs and research are generated in the faculty by the character of 
graduate school education and by concern for personal advancement, and 
in administrators because th<sy see this as the route to building an institu- 
tional reputation. Accordingly we have no faith that incursions into grad- 
uate education in most institutions will long lemain selective or limited if 
funds can be found for expansion* 

There have been inequities in the distribution of funds. There are 
undoubtedly elements of risk in making any Federal grant or contract, 
and agency officers can avoid risk and possible criticism by directing their 
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attention to widely recognised individuals and institutions. Suspicions 
were voiced among our contacts that mediocre proposals have been 
accepted from good institutions, but that a proposal must be really good 
when it comes from a poor or little known institution. Wc suspects how- 
ever* that* in some cases* the desire of Federal agencies to broaden the 
range of institutions had led to the acceptance of mediocre or poor pro* 
posats from weak institutions. We do believe that strong institutions have 
a better entree and that their faculty members have occasionally tnflu<* 
cnced the programs of Federal agencies so that some new programs have 
been tailor made to the interests and resources of particular institutions. 
One of the major problems of the developing institution is in the lack of 
information about the availability of funds and probability of success in 
acquiring them. Continuation grants often take a high proportion of 
available funds in a program, so that much time is wasted in developing 
proposals that have very little chance of success. Better information and 
communication would ease this somewhat, but any real solution is depen* 
dent upon a vast expansion of Federal support based upon defmite objec- 
tives and accompanied by clear and simple procedures both for seeking 
and expending funds. 

Balance, Several closely interrelated issues remain to be commented 
upon. One is that of balance* which is related to institutional autonomy 
and institutional planning on one hand and to state, regional, and Federal 
planning on the other. We propose to treat them together. 

In discussions of the impact of funds for science and science education, 
possible institutional program imbalance has received much attention. In 
the formative stage of this project, several questions reflected this con- 
cern. Our reflections, in the light of dialogue carried on during the proy 
ecu suggest that "balance** is a very complicated concept. All of the insti- 
tutions in Michigan are imbalanced in some respect if one conjures up as 
the ideal an institution offering all possible programs and an equal level of 
excellence in each. MTU has long concentrated on engineering and the 
physical sciences. The former teachers* colleges suffer an imbalance 
growing out of that long-time emphasis and the fact that an institution 
emerging from this pattern cannot successfully develop all facets of the 
arts and sciences at the same time. U of M, WSU, and MSU each lack 
certain fields of study offered in other institutions and in each there is a 
range of quality in departments and disciplines. 

Within a state system, a further concern about balance exists. Our 
contacts suggest that in all 12 institutions there are present individuals 
who anticipate ultimate involvement of the institutions in aspects of grad- 
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uaic education and r^carch. Only one states firmly a continuing focus on 
undergraduate education and thai one has real potential for certain types 
«of gr«*mat« study which it may be rrq.uested to develop at some future . 
date. Yet limited r^^ources may force the state and the Federal 
Government to define and restrict institutional roles. Thus an imbal- 
ance in individual institutions may be created by plans aimed at achieve- 
ment of a balance in the stale or national enterprise. A reasonable bal- 
ance at any level may be imbalanced if viewed by disparate sets of criteria 
or various vantage points. Balance may be determined relative to institu- 
tional traditions, aspirations, and purposes or in reference to the compos* 
tte rotes and contributions of institutions of a system designed to meet 
national needs and attain national goals. Perhaps balance can be achieved 
only through a dynamic interplay of imbalances. 

Recognizing, then, that balance may have to be reexamined and rede- 
fined on a national basis as the Federal Government provides more sup- 
port to higher education, our observations in this study nevertheless lead 
us to believe that past patterns of Federal support have been conducive to 
imbalance in several respects. But for reasons which will become apparent 
we do not wish to judge whether the imbalance created are good or bad. 
First, the humanities have thus far been largely ignored, but the extent of 
imbalance created is hard to determine since research in these fields does 
not require the expensive equipment and manpower of the sciences. Time 
release from teaching, travel funds* and library facilities are the more crit- 
ical elements, and these have not been available in most of the Michigan 
institutions. Support for graduate students is a major element in develop- 
ment of graduate programs, and here the advantage of the sciences has 
been evident. However* a basic and difficult question remains. Are the 
sciences more critical for national security and for social and economic 
development than the humanities? We shall not even hazard an answer, 
but we suggest that any judgment regarding balance in our higher educa- 
tion system must be made in reference to an answer and that the future 
pattern of Federal support also depends upon an answer. 

Second, there has been some imbalance encouraged within the institu- 
tions by Federals funds and by plans to obtain Federal funds. However, 
much of this is created by factors internal to each institution. Recognized 
competency and individual initiative has greatly influenced the success of 
institutions in obtaining Federal monies and the areas in which these 
monies have been obtained. We found that institutions had received the 
most support in traditional areas of strength. In some institutions* the 
difficult but necessary decision was reached to support a few individuals 
or departments to a level of competency where success in seeking external 
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support might be realiied. Such decisions are not always greeted with 
delight by the non-elcxt, but there is wid^pread recognition among fac* 
utty members that graduate study cannot be iiimultaneously initiated in 
all areas and that excellence is not likely to be achieved in all departments 
of an institution. Perhaps such imbalance by deliberate intent is a practi- 
cal if not ideal form of balance. 

Third* it should be noted that in some important respects, Michigan 
higher education does not seem to have been markedly altered by Federal 
support. From some vantage points* it appears that the **havcs** received 
much and the ''have nots'* received little. On the whole, aspirations for 
university status and attainment of the associated characteristics ante- 
dated signiHcant Federal support. However, there is no doubt that a 
number of institutions, especially those in the second group, hope that 
expansion of Federal support will permit entry into a new role not possi- 
ble with state support alone. As the statement by Glenny indicates, lack 
of coordination between state plans and support, on one hand, and Fed*^ 
eral plans and support, on the other* could raise serious problems of 
imbalance in a state system. In Michigan, only the possibility of such dif- 
ficulty is now apparent. 

Stale Support of Research attd Graduate Education. There are indi- 
viduals who are optimistic about the extent to which states can increase 
the support of higjier education, but the consensus of the developing views 
cited earlier is that state support, while increasing, will be inadequate. In 
Michigan, graduate and professional education has been extensively 
supported in several institutions. Indirectly, but probably to a greater 
extent than either these institutions or the bgislature has been aware, 
research has also been supported. This has happened because research is 
an integral part of graduate education and because the faculty member 
interested in research has worked many hours beyond those which might 
reasonably be demanded. The state has also overtly supported research by 
appropriations designated thereto at seA'erat of the institutions. But exten- 
sive increase in support of graduate education and r^earch to include 
more institutions may exceed both state inclinations and resources in 
Michigan, It would be easy, therefore, to accept the views of Handler that 
Federal support of higher education should concentrate on research and 
on graduate and professional education. A number of administrators in 
Michigan institutions have decried this approach, because they visualize 
difncultics arising in such a dichotomy of support from two different 
levels of government, and because they believe hr\ adequate devdopment 
of some undergraduate programs may also require Federal support in the 
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future. We believe this point of view deserves consideration^ but we are 
quite certain that it underlines the necessity for a rational plan for relating 
Federal and state support. 

Coosideratioiis in Expanding Federal Support 

There is widespread expectation that once the current stringencies in 
the Federal budget are eased by resolution of the Vietnam conflict. Fed- 
eral support of higher education wilt expand in amount and be enlarged in 
scope. We assume that this will happen, but it would be presumptuous 
and indeed beyond the scope of this project to suggest the specific patterns 
or aspects of higher education supported. Rather it is appropriate to draw 
together the various considerations and problems which require attention 
in the development of an enlarged program. These will be discussed and 
then collected into a brief set of recommendations. 

InstitutionaL Slate, and Federal Planning. The demand for higher 
education in the United States is evidence that it has been successful. 
Much of this success has been attributed to a pluralistic system and to 
institutional autonomy. In this view, any program which would finally 
determine the role of each institution would destroy local initiative and 
enthusiasm and would be harmful to the total system. Competition 
among institutions provides a stimulating ingredient in the operation of 
the total system of higher education and should be preserved in some 
measure. However, autonomy which is evidenced in expediency* oppor- 
tunism, and competition in adding tHw levels and programs can lead to 
inefficiency and ineffectiveness. State and regional coordination and 
planning for higher education have demonstrated their value and should 
be encouraged. But the task for the future becomes more complicated. 
Private institutions are receiving both state and Federal support. Cities 
and community college districts with state assistance are supporting 
community colleges. As broad institutional support (operating and capi* 
tal expenditures) becomes increasingly available, local and state authori* 
ties might (indeed already have in Michigan) seize upon this as a basis for 
reducing their contributions. A natural concern is that institutions might 
play one source of support off against another thereby achieving institu- 
tional goals noi specifically sanctioned by any of its sources of support. 
Just how institutional, state, regional, and national goals, and associated 
plans are to be interrelated in a program of support is not clear* but it is 
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apparent that unless such composite plans are developed^ publicly sup- 
ported institutions stand to exchange nne source of support for another 
while private institutions in former control of their income will be advan- 
taged. 

In this process of coordinating institutional^ tocaU state, regionaU and 
Federal goals in higher education into a total support program, certain 
considerations stand out clearly. There must be reasonable continuity in 
support* else planning is meaningless. A m^jor concern should be equality 
of opportunity and hence freedom of choice by students. State boundaries 
which now give rise to differential charges for out-of-state students and 
differences in student charges between private and public institutions are 
hardly consonant with increased Federal support and certainly constitute 
barriers to freedom of choice by students. At the same time, the excel- 
lence of our outstanding institutions must not be destroyed by overem- 
phasis on ready availability of higher education for all. Finally, as Federal 
support continues and expands, cost sharing requirements should be dis- 
carded, for a planned total program of support requires either total sup- 
port of certain programs by certain agenci<s or coordinated support by 
several agencies. 

Accounting, Budgetary, and Data Systems. One of the most grievous 
incursions into institutional autonomy has been in the accounting prac- 
tices required and in the diversity of records which must be maintained. 
Proposals to various agencies have required distinctive data accumula- 
tionst each imposing a burdensome and often useless task. Institutions 
receiving support from several sources must not be burdened with such 
cumbersome and detailed procedures that the development of funding 
requests monopolizes the time of administrators and places further stress 
on the faculties. Some strides have been made in recent years toward 
uniform financial records and accounting practices and toward data sys- 
tems applicable and useful to all institutions interested in efficient and 
effective management and planning. The ideas of program budgeting and 
the procedures involved in cost-benefit analysis are being explored by 
some institutions and, with help, some program useful for all of higher 
education may emerge. It is apparent that an institution receiving funds 
from several sources should develop accounting practices and records 
which reveal the use of funds from vanous sources. Even more important 
is the development of institutional studies and data systems which reflect 
the effectiveness of programs and the benefits ensuing to those involved in 
and supporting them. 



ERLC 



130 



frVdi^ru! Support of Science 



Purchase and Suppon of Research. Despite the problems and com- 
plaints associated with the project approach to the support of research, it 
has had evident benefits which will not be met by broad institutional 
grants supporting research and graduate education and providing equip- 
ment and facilities. These latter will meet the basic research nw6s of the 
faculties including the young investigator, but they will not accommodate 
many promising projects of individuals and of groups. Furthermore, fac- 
ulty researchers agree that the systematic review of such proposals and 
the competition for support has beneficial effects on the quality of 
research and on the initiative of the researcher* No doubt various Federal 
agencies wilt continue to have special interests and seek for individuals 
and institutions qualified to carry on special investigations* Large proj<- 
ects focusing on social and economic problems of particular regions or 
communities and possibly requiring cooperation among several institu- 
tions would appropriately be included in this sector of Federal support of 
higher education. 

Summary and Imptications 

This study of 12 public colleges and universities in Michigan provides 
data which relate programs to amounts and sources of funding. The data 
also emphasize the differences which presently exist among these institu- 
tions in size« range of programs, and involvement in research. The institu- 
tions range from the University of Michigan, with mature graduate and 
graduate professional programs in almost every field and vast involve* 
ment in research, to the relatively new Saginaw Valley State College, 
which is still in the throes of developing its undergraduate program. But 
in all institutions, ejicepting possibly the University of Michigan, there is 
evidence of a desire to develop or expand the research function and enter 
into or extend programs of graduate education* 

The following statements indicate some of the major funding patterns 
and their impact upon the institutions* 

L The expenditures for Separately Budgeted Research in the sciences 
at the University of Michigan in 1965-66 were more than twice the 
General Fund Expenditures for Instruction and Departmental 
Research. At Michigan State University thc^ were about equal; at 
Wayne State University about one-half; at Michigan Technologi- 
cal University about one-fourth; at Oakland University about one- 
sixth; at Western Michigan University about one-thirteenth; and at 
other institutions a considerably smaller fraction. 
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2. The absolute differences among the institutions in expenditures for 
Separately Budgeted Research increased over the period 19S7- 66 
despite increases in less well-funded institutions. Funds from Fed- 
eral agencies in 1965-66 accounted for more than three-fourths of 
all Separately Budgeted Research funds spent by the Michigan 
instituuons* The proportion of Federal funds between I9S7 and 
1966 either remained the same or increased at most institutions. 

3. Funds from outside the institutions for specially organized Science 
Education Projects (such as institutes for science education teach- 
ers) were almost wholly Federal in source and weic much more 
evenly distributed among the institutions than Separately Budgeted 
Research Funds. 

4« Within each institution in which research funding was strongs there 
was great unevenness of expenditures among the areas of science. 
Usually* heavily funded areas of science received the great bulk of 
their funds from one to three Federal agencies. 

5. Institutions seeking to become more strongly research oriented 
select and assisf a few science disciplines in obtaining project grants 
by assigning internal resources to provide staff and facilities to ini- 
tiate research. 

6. Strong majorities of faculty sampled maintain that research 
programs are conceived internally rather than arising out of the 
availability of outside funds for specified purposes. However, simi- 
lar majorities maintain that such funds strongly influence the 
actual initiation of projects. Thus some imbalance^ or movem^ *t 
away from the pattern of activity desired by an institution, occurs. 

7. Most faculty sec a strong and nec^^ary connection between a 
strongly funded research program and jl graduate program of high 
quality in aicience. 

8. Graduate training was facilitated in the largest institutions 
through the use of research plant ^ad facilities funded by outside 
sources, by the use of sponsored research funds for major pur* 
chases of equipment employed both in research ani graduate edu- 
cation, and by the use of sponsored research funds to provide direct 
financial support to the greatest proportion of graduate students 
holding research assistantship^ or trainc^ships. The greatest pro- 
portion of the funds were from Federal sources. 

9« Most faculty see a helpful, but not necessary, relationship between 
a strongly funded research program and an undergraduate science 
program of high quality. At the three largest institutions, 30 per- 
cent of the faculty said that strong research programs were not 
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necessary for, or were harmful to, undergraduate science pro- 
grams. 

10. Both senior undergraduate and graduate student majors in science 
at the five institutions with Ph.D. programs in science were gener- 
ally favorable toward the contribution made to their professional 
training by professors who were engaged in research activity. Some 
drawbacks were noted^ however. 

There is no doubt that the results of Federal support of science and 
science education have been beneficial to these institutions. The major 
concern of faculty members and of many administrators is that there be 
more Federal funds, and that these become more readily available* espe- 
cially to younger faculty members and to faculty members in the less well 
known institutions. There is, especially among the smaller institutions 
which have received relatively little Federal mon^, a feeling that the 
form and distribution of project, broad institutional grants, and science 
education awards should be so adjusted as to promote the traditional and 
emerging purposes of these institutions, rather than encouraging projects 
and programs more suitable to the larger universities. 

There are undesirable effects, however. The effort expended in develop- 
ing proposals and in maintaining required records is very great and is 
frequently regarded as wasteful, for many proposals do not receive sup- 
port, and much of the data is useful for no other purpose than satisfying 
Federal agencies. Institutional funds must often be diverted from other 
areas to provide additional support to individuals and departments seek- 
ing grants or contracts or to provide for continuance of programs start- 
ed by them. Sizable research grants and contracts contribute to an 
autonomy of individuals and departments which erodes the authority and 
planning capacity of administrators. Undergraduate education and other 
institutional functions suffer as grant recipients seek reduced loads and 
greater involvement with graduate studies. The uncertainties of continu- 
ing Federal support of projects once vitiated is an ever present worry. 
Broad institutional grants which would alleviate ^me of these difficulties 
are generally disliked by faculty members who prize the independence of 
administrators and local faculty committees conferred by the project 
system. 

Without question, however, the most significant issue that emerges is 
the developing concern of state government that Federal funds are 
encouraging activities and programs in individual institutions which do 
not coincide with their traditional (though not explicitly assigned) roles 
and which cause increasing demands upon the state. This is evident in the 
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questions raised by state budget officers* auditors* and legislative com- 
mittees* It is wident in the scrutiny of new programs* There is an increas- 
ing tendency on the part of state officials to view Federal support as an 
alternative to state support* and they demand information which will 
make it possible for them to examine this possibility. 

These state concerns are not unreasonable. There is real danger that* if 
Federal and state interests cannot be resolved so that the expectations of 
both levels of government are coordinated in the support flowing to insti- 
tutions* state colleges and universities will suffer increased incursion into 
their autonomy of operation by the imposition of explicit liniuaiiuns on 
how and for what state appropriations are to be expended. There are also 
dangers in some of the current proposals for broad institutional grants (to 
private and public institutions alike) based on d^rees granted* students 
enrolled* etc.* for state legislatures might readily reduce appropriations in 
the face of such grants. 

Increased Federal support of higher education seems generally to be 
accept^ as necessary and inevitable. Increased state coordination of 
higher education seems equally necessary and inevitable if our educa- 
tional needs are to be met without the unjustifiable expense that would be 
required if all institutions were permitted to expand to meet the aspira- 
tions of their faculty* administrators* and regional supporters. Just how 
these developments are to be coordinated is not cleaf* for there are at 
present no policies and no mechanisms for developing them. The follow- 
ing suggestions are indicative of some of the polici^ and mechanisms 
which appear appropriate on the basis of this study. 



Suggestions for Federal Support of Higher Education 

1. Federal support programs should recognize institutional autonomy 
as an essential aspect of higher education and avoid development of 
programs or the imposition of procedures and requirements which 
unnecessarily complicate institutional oper which erode usual 
channels of communication and authority* or which force diversion 
of institutional resources from other programs. 

2. Federal support programs should recognize the existence of institu- 
tional* local* state* and regional as well as Federal goals and plans 
and seek for some system of communication and cooperation which 
requires continuing support from these sources and which* at the 
same time* avoids support of institutional aspirations which are 
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inconsistent with the role assigned by these other plans. Negotiation 
to change that role may be entirely appropriate* 

3. Broad programs of Federal support should be coordinated through 
one or at most two Federal agencies. Otherwise there can be little 
hope for the cooperation demanded in 2, In addition, institutions 
faced with the task of developing annual or biennial fund requests 
which must be related to expected funding from other sources would 
find simultaneous negotiation with several agencies with distinctive 
requirements very time consuming, distracting, and so unpredicta- 
ble as to destroy effective planning and budgeting. 

4. The basis for brond institutional support requires careful study. 
Support of graduate education and research is attractive in some 
respects and is a natural outcome of Federal programs to date. 
However, this omits from consideration many important types of 
institutions. In addition, graduate education and research (as our 
experience shows) is not so readily identifiable in the budget as one 
might expect. Support based on degrees produced or on credit hours 
would use much the same basis as that used by states and thus raise 
numerous difficulties in relating Federal and state support without 
risking reduction in the latter. 

5. A program for * .>3d institutional support should include funds for 
equipment, h - graduate students and faculty. Introduction of 
new progrp .> new levels of education should be subject to nego- 
tiation an onie the basts for incremental support. 

6. Support oi project research should be continued and handled sepa- 
rately from the broad institutional grant program. Here the involve- 
ment of several Federal agencies with varying interests and compe- 
tencies seems to be beneficial. However, steps should be taken to 
simplify procedures, to provide more information as to funds avail- 
able, types of proposals ttnicilaincd, and to procedure which make 
it evident that projects are supported solely on their merit rather 
than because of the reputation of the institution or the applicant. 

7. It is expected that some Federal agencies will continue to be primar- 
ily interested in purchasing research on special problem* relevant to 
national security or our social and economic dcvelopmait* Many of 
these will be large projects which only a few institutions (or groups 
of institutions) can manage. Such research programs should be 
separate (as they largely have been) from programs for general insti- 
tutional support and for project research* If those research projects 
go to educational institutions, it should be solely on the basis of 
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demonstrated capacity and the futt costs should be assumed by the 
agency. 

S, The lack of communication between institutions of higher education 
and Federal agencies and the obvious need for a strong higher edu** 
cation voice in the formulation of national goals for higher educa* 
tion has led several individuals and groups to recommend a select 
commission of prestigious educators attached at some strategic spot 
in the Federal Government. The experiences in this study confirm 
the need for such a group which would hear all points of view« 
suggestions and complaints* which would formulate a total program 
of Federal support* seek for its acceptance, and monitor its opera- 
tion. Higher education speaks with ni^uy voices, and the existence 
of the present confusing array of programs is evidence of this. As 
state supported institutions receive more Federal support, the diffi- 
culties of dealing with officials and legislators at two levels of 
government emphasize the need for these institutions of higher 
education to develop more eff^tive communications and present in 
some unified way the social and economic benefits of higher educa- 
tion and the need for increased support. 



ERIC 



BEST COPY AVAILABLE 



IMPACT OF nOBHAL SUPPORT OF SCIENCE 

ON THE 

PURUCLY SUPPORTED UNIVERSITIES AND FOUR-YEAR COLLEGES 

IN MICHIGAN 



SUPPLEMENT 



Paul L, Dressel, Principal Investigafar 
Donald ft* Come^ Assoctofe Investigator 



March 1969 



An inter tnstitutiona! Study SupfX)rted by 
National Science Foundation Contract 
No. NSF-C 506 



n.'.r^iri nocur^^tr center 
'*^nu;^AL samcE foundation 



o 156 

ERIC 



Preface 



This Supplement Includes materials which deal with the methods 
and means by vhlch the study was conducted sund which provide additional 
information resulting frcm the study and suggestions for reading in 
related studies. Farts 1 and 2 indicate the procedures for data 
collection and include copies of the instruments and forms employed 
in data collection. Part 3 contains supplementaxy tables of data 
based upon the study. The first part of the number of a given table 
in the Supplement shows the chapter of the report to which the table 
pertains, and the second part of the number gives direction to the 
particular part of the chapter. Thus a table numbered 2-7S would 
pertain to Chapter 2 and particularly to the section following Table 7 
in that chapter. The Bibliography in Part k of this Supplement contains 
a list of the works cited in the footnotes of the report and a select 
list of other related materials. 
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Some introductory remarks are in order with regard to the general 
problem of data collection. We have noted that in preliminary discussion 
some persons found it difficult to see how historical data on finance or 
personnel or subjective opinions could be collated and interpreted into 
policy statements. There were those who expressed doubt that any of the 
data collected would be really useful and pointed to experience in collec- 
ting data for many prior studies as evidence that a great deal of time 
and energy would be expended with little meaningful result. On the other 
hand, it seemed probable that sif^iificajnt conclusions, recommendations, or 
policy statements were unlikely to emerge solely from discussions among 
institutional representatives until they had reviewed their own institu- 
tional involvements. Though several of the institutions had participated 
in other studies and all had submitted some data in response to requests 
of Federal agencies, there had been no accumulation on a uniform basis of 
data for the twelve institutions. Many of the institutions felt that com- 
pletion of this task would be of benefit to the individual institution and 
that the composite would be informational to all. There was, then, no real 
dissent to the development of financial and personnel data forms and ques- 
tionnaires for collection of basic data and views. There wa^ agreement that 
no study would be complete without extensive interviewing which would permit 
forthright expressions by individuals of their experiences, irritations, 
and suggestions. 

In accord with the cooperative nature of our project, all data 
forms, q,uestionnaires, and interview schedules were developed in initial 
rourh draft by the staff, reviewed by the Steering Conanittee, liaison 
officers, and others on the individual campuses at the will of the liaison 
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roprciumtative^ The forms were all submitted to and reviewed by the 
National Science Foundation monitor, Dr. Frank Hersman, and by a number 
of hxa associates in the Foundation whose extensive experience in the 
preparation of such forms and in the analysis of data from them was most 
helpful. In the process of review and criticism by many persons, the 
forms and questionnaires were materially improved in that ambiguities 
and infelicities in organization or wording were eliminated. There was, 
however, the usual demand for expansion in detail and therefore in the 
length of the forms and instruments involved. Although in some cases the 
study staff doubted the utility of some of the additional detail, it was 
considered politic to include all reasonable suggestions for, after all, 
the project was a cooperative one, designed to yield desired information 
for all participants. 

One unfortunate situation did arise in connection with the review. 
It had been anticipated that the revievr of the forms would result in con* 
sullation on each campus with those most familiar with the sources for 
the data required. This would permit a decision as to the feasibility, 
or indeed the possibility, of collecting the information specified. Althour.h 
few comments indicated that any data were unavailable, the actual use of 
the f<:)rms demonstrated that some data were not available at all and that, 
for others, only approximations could be supplied. Incomplete records 
and inconsistencies or changes in patterns of recording were causal factors. 
One of the difficulties was that to provide an historical view reflectinti 
some of the major changes in the amounts and types of Federal and nonFederal 
support, data were to be collected for the years 1957-58 j 1960«6l, 1963-6U, 
196U-t>5, and 1965-66. The year I965-66 was determined by the fact that the 
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study was initiated in February, 19i57> and this was, at that time, the 
most recent complete year. The first expectation was that the initial 
year woxad be ten years prior to that date, but 1957-58 was settled upon 
as a more opportune starting point. Over that span of years, the increase 
in the funds and personnel involved and the demands of Federal agencies 
themselves for more detailed information for determination of indirect 
costs and for auditing forced material changes and increased detail in 
record keeping. This development, an incidental impact of the support, 
caused difficulty, for detail available in later years simply was not 
available for earlier ones. 

In the preparation of the forms and questionnaires the original 
basic set of questions was continuously held in view. These questions, 
in turn, generated specific items upon which data or personal impression 
were sought. Thus in viewinc the impact on undergraduate education it is 
appropriate to know whether teaching assistants have increased in numbers 
and whether the teaching load of senior tenured faculty decreased. It is 
also important to consider the impact on undergraduate education of improved 
facilities and equipment. For such qualitative judgments one must have 
recourse to the subjective opinions of faculty, administrators. Graduate 
students and undergraduates. The first of our original questions was, 
"Do common goals characterize the science research and education activities 
of Michigan's public colleges and universities, or do they differ signifi- 
caxiLly in identifiable respects'^ In considering thij question, it was 
•concluded that interviews with chief academic officers v-^overing the fcneral 
mission of the institution, the criteria employed in determining types of 
research conducted, and instructional programs established, and the relationship 
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of research to instruction would be appropriate. Inferences of the 
current {^oals could alao be mado I'rom data on curricular offerings and 

t 

enrollments indicated by the peroonnel forms, from the graduate vs. under- 
graduate breakdown, from the number of research appointments supplied by 
the personnel forms, and from the relative emphasis ajnong fields of sciei;ce 
indicated by data derived from financial forms. The goals of the different 
institutions as seen by the faculty would be reflected in a faculty question 
nairc dealing with professional activities in which the faculty actually 
ent^age, and those in which they would prefer to engage. Goals would also 
be reflected in views as to activities sivinc high status in the institution 
in the number of applications for grants made by faculty, and in opinions 
on whether the developing direction of research activ..-.^ has been in the 
best interest of the institution. Thus a number of distinct types and 
sources of data were viewed as relevant to providing answers to the basic 
questions posed in Chapter 1. 

Figure 1 is a summary but not exhaustive attempt to suststest r.nmc: 
of the major foci of concern and the way in which evidence relevant to 
these is keyed into the various data collection forms and quest lonnairer. 
The various forms and data collection procedures which are listed across 
the top of the figure arc briefly discussed in the remainder of this chapter 
The forms, questionnaires, and interview schedules are included in the 
Supplement to this report. 
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Financial and Personnel Data Forms 

Financial Data , The financial forms permit an ex-^jnination of trends in 
the sources and uses of funds over a span of approximately ten years. 
These data document the wide range of research involvement of the several 
universities and provide a basis against which to weigh aspirations and 
goals. The forms and instructions are included in the Supplement. The 
instructions include definitions which, in general, have been selected 
to be consistent with those used in other somewhat similar surveys by the 
National Science Foundation. Examination of the forms and the instructions 
is unquestionably the best way to learn exactly what is involved in each. 
However, a brief characterization of the financial data requestrd in each 
form will be helpful in \mderstanding this report. 

Form A i> Form A-1 requests data on separately budgeted R&D for six 
specific fields and "other*' in Engineering; Form A-3 for four fields and 
**Other** in Physical Sciences; Form A-5 for three fields in Life Sciences; 
Form A-7 for three fields and "Other" in Social Sciences; and Form A-9 
for Psychology and other Sciences from thirteen Federal sources: 

A. Department of Defense 
1. Air Force 

^ • Army 
3* Navy 
h . Other 

B. Atomic Energy Commission 

C. Department of Health 5 Education, and Welfare 

1. National Institutes of Health 

2. Public Health Service other than NIH 

3. Office of Education 

D* Department of Agriculture 
£• Department of Interior 
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P. National Science Foundation 

G. National Aeronautics and Space Administration 

H. All other Federal agencies 

^Porms A-2 -6, -8, -lO) request similar information from eight non- 
Federal sources as follow: 

A. State Governments 

B. Local Governments 

— . — dm — Stoluntary Health-Ageacie^s 

D . Foundations 

E. Industries 

1. Michigan based 

2. Non -Michigan based 

F. Other Outside Sources 

G. Institution's Own Funds 

Form B > Form B calls for a partial breakdown of the direct costs 
of research and development for the years 196U-65 and 1965-66. The forms 
are limited to the broad groupings of Engineering, Physical Sciences, 
Social Science, and Other, and asked that the breakdown be given in terms 
of wages, e(iuipment, and other direct costs. The same Federal and non- 
Federal agencies were included in Form B-1 and B-2 respectively, except 
that Form B prepared after Form A had been sent out, added to the Federal 
agencies the Department of Labor. It was noted in the instructions for 
Form B that the total direct cost expenditures would be less than the 
totals in Form A because the latter would include indirect costs assumed 
by the sponsoring agencies* 
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Form C . Form C requests information on funds awarded imder the* 
two methods of conveyance, grant and contract, for the five major science 
areas: Engineering, Riyslcal Science, Life Sciences, Social Sciences, 
and Other Sciences, including Psychology, and for Federal and nonFederal 
sources separately. These data were asked only for the years 196it-65 
and 1965-66. 

Form D . This form requests the total indirect costs of the institu- 

-jfelQiU. "broken .dQwn_i»tP_xei)nbursed .and .Ronj'eteb\ar.$ed,._.and .also_the direc 

costs defrayed by the institution separated by Federal and nonFederal 
sources of support. These data, too, were requested for only the two 
years, 196^^-65 and I965-66. 

Form E extracts from Form A data on general research support by 
NIH, institutional base grants by NSF, and sustaining university grants 
by NASA. The p\irpose is to show the development of this particular 
pattern of support over the period under "^ilitidy. 

Form F . This form requests General Fund expenditures and Expendable 
Gift Fund expenditures in support of instruction and departmental research 
by the five fields of science used in other forms. Estimated dollar 
amounts of indirect costs for these two sources of support are also requested 
The data were requested for each of the years under study. 

Form G . This form requests information on capital expenditures for 
facilities and equipment, broken down by major science areas and fund sources 
and separately for Federal and nonFederal sources of support. 

Form H requests data on expenditures for equipment from funds 
available for instruction and departmental research for each of the major 
science fields and for all years under study. 
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Form I requests information on the number of awards and the 
amount of funds expended for graduate fellowships, scholarships, and 
traineeships by Federal sources of funds and fields of science. Trainee- 
ships and supporting training grants are separated from fellowships and 
scholarships, Federal and nonFederal. Sources of support are again 
separated, and the information was requested for all of the years under 
study. 

Form J . Form J j^eguests, information on fun ds for spe cially 

org^ized projects for the support and improvement of science education, 
separated by Federal and nonFederal sources of support. Expenditures 
included in other tables, such as those for separately budgeted R&D, 
capital expenditures, and funds for fellowships, scholarships, trainee- 
ships, are not included in this form. 

Personnel Data . Form A requests, for the same years for which the 
financial data, on research and educational grants were collected, the 
enrollments, graduate and undergraduate, and the several science areas. 
This permits analysis of relationships between types of enrollment and 
patterns of funding. 

Form B . This form requests the student credit hours produced by 
year and level in each of the science fields and makes it possible to 
relate this to other data to study instructional productivity. 

Form C . This form provides the full-time equivalent n\anbers of 
faculty who carry a full instructional activity load in the various 
science fields. It divides the teaching staff into regular faculty 
(professor-instructor) and others, and shows any shift which occurred 
in proportions between the groups over the years. Observed changes in 
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proportion can be analyzed in the light of enrollment changes and, by 
reference to the financial data collected, to changes in research funding 
over the saae years. 

Forms D. E, and F » These forms are concerned with the nvunbers and 
salary sources of the science teaching staffs employed full tliue by the 
colleges and universities. From Forms D and E information is available 
on the number and percent of individuals employed full time who receive 
-their total salary ftrom the General Fund and what amount and what percent 
of their combined salaries came from the General Fiand. The number and 
percent of the individuals in the total group who received part of their 
salary from other sources will also be gained, as well as the amount and 
percent of their combined salaries from other sources. In Form F, a 
detailed analysis for one year of the funding of the total salaries of 
individuals who are full-time members of the teaching staff will show the 
proportion of the salaries of these individuals which covers that part 
of their time specifically designated for research or other noninstructional 
acti-zities and will provide some measure of the proportion of their time 
which they spend collectively on these activities. 

Forms G and H . Form G exhibits data on the professional staff 
holding research appointments. Changes over time in the nonteaching 
staff in the various science areas can be noted. Observed changes can 
be related to changes in sources and amounts of funds for research on 
which data were collected for the same set of years in the financial data 
forms. Form H identifies, for the year 1966, the Federal and nonFederal 
sources of the salaries of the professional staff with research appointments. 
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Forms I and J . Form I shows changes over time in the number of 
graduate assistants employel in various capacities and changes in the 
relative proportions of graduate assistants supported by the institution's 
own funds as compared to funds from outside sources. These changes can 
be related to shifting patterns in the amount and sources of research 
support on which data are available in the financial data forms. Form J, 
for the year 1965-66, indicates in detail the Feieral and nonFederal 
sources of funds for the support of graduate students employed to carry 
on different activities. The data are broken down by science areas and 
sources of support. 
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Survey of Opinions, Attitudes > and Concerns 

In this portion of the data collection the emphasis is on acquiring 
opinions, points of view, concerns, and suggestions of individuals and of 
groups. A number of different approachsts ^t^ere used. The faculty question- 
naire was designed to provide a picture of faculty views and impressions 
on the following matters; 

A. Efforts to obtain research support. Participation 
in research by teaching faculty 

B. Opinions on procedures and factors involved in the 
initiation of research proposals 

1. Role of fund availability in determining nature 
of proposals and affecting "balance" 

2. Procedures for departmental review of research 
proposals 

3. Factors contributing to success of applications 
for funds 

C. Opinions on the impact on research of the conditions 
set by different out si'" a sponsors and of the different 
mechanisms for conveyance of funds 

1. Differing systems of constraints and encouragement 

2. Variations in doing research under contract and grant 
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D. Opinion on the pattern of change in emphasis among areas 
of research activity 

1. Direction of change 

2. Relation of change an emphasis to funds from various 
sources 

3. Benefits and drawbacks to science and to the insti- 
tution's science program stemming from the changes 
in emphasis 

Opinion on the impact of research funds on the quality 
of graduate and undergraduate education - on the content, 
personnel, and processes of instruction 

F. Opinion on the impact of research funds on the organization 
and functioning of the academic departments 
!• Internal structxire and functioning 
2. Relationship among associated departments and 
between research institutes and departments 

Opinion on the geographic and institutional distribution 
of research effort as the distribution is related to 
funding 

1. Types and amoiants of research which should be 
carried on at different state institutions 

2. The desirability and feasibility of cooperative 
research effort among institutions 

The expectation here was that the differences among institutions and 

among fields within institv.tions would be reveailed in the faculty reactions. 

The questionnaire for students is designed to use with three groups: 
advanced undergraduate students, master *s candidates, and doctoral candi- 
dates, with or without assistance. The questions cover opinions rs to 
Impact on undergraduate and graduate education, on the availability of 
support for students, on the length of time required to get a graduate 
degree, on involvement in research, and on the impressions of relation- 
ships between research activity and instruction. Graduate assistants 
and teaching fellows are asked to comment specifically on their experiences. 

In addition to the questionnaires, individual interviews were 
scheduled with administrators, deans, departmenl chairmen, with faculty 
members involved in directing science education programs, witEr some 
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students, and with business, industry, and governmental officials. 
Copies of the interview schedules or outlines prepared for each of 
these groups are included in the Supplement • In each case the main 
points of the question or outline were produced on separate pages with 
extensive blank space in between for the convenience of the interviewer 
to record his notes and impressions during the course of the interview. 
In addition to the individual interviews, several group sessions involving 
faculty or administrators were arranged, with the individuals who a^eed 
to attend being sent in advance a set of questions for discussion. These 
sessions lasted about an hour and a half, of which the first fifteen to 
thirty minutes were usually spent with a brief explanatiDn and a question 
and answer session about the nature of the r*^oject. The experience was 
that the discussion was rather free wheeling, with the project investi- 
gators only occasionally intervening to clarify a point or direct attention 
to some issue which had been largely ignored in the discussion thus Tar. 

In the interviews, individuals were urged, wherever it was possible, 
to back up their statements with specifics. Thus, if, as was usually the 
case, a department chairman insisted that undergraduate education in his 
department had been improved by support of research and science education, 
he was then asked to indicate evidence in as specific form as possible. 
If, as usually was the case, he replied in terms of such items as equipment, 
facilities, quality of the faculty, he was asked to comment more specifically 
on instruction and to give as specific as possible indications of the effect 
on instruction. The interviews were all conducted by one of three persons: 
the investigator, associate investigator, or Dr. Lewis Pino, Assistant to 
the Chancellor, Oakland University. All had had prior extensive experience 
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in conducting such interviews and some prior experience with study of at 
least some of the problems involved in this particular study. In general, 
so long as the interviewee stayed with the general area of concern, he 
was permitted to develop his thoughts as he wished. All of the individu- 
als interviewed had received a set of questions which corstituted the 
focus of the interview ahead of time, and most of them had obviously con* 
suited it. 

In addition to the on-campus personnel involved in the interview- 
ing, a few people in government and a number of persons in labor, business 
and industry, primarily members of the Advisory Committee, and some of 
their associates were interviewed. An interview schedule for the business 
and industry officials was prepared. No special form was prepared for the 
few people in government who were interviewed, since these interviews con- 
stituted primarily information exchange as to what the study was about 
and what was going on in government or known to be going on elsewhere that 
would be relevant. At an early point in the study some attention had been 
given to the possibility of interviews with a number of legislators and 
major state officials • As the study developed, it seemed politic to drop 
this aspect. It seemed very dubious that the circumstances or the time 
available to the investigators would permit a perceptive and useful con- 
tact with these officials. 

Table S-1 indicates the various types of questionnaires and inven- 
tories used and an indication of the approximate number of people involved 
"Approximate*^ is used advisedly because interviews scheduled with individu 
als sometimes gained a third party in progress and group sessions always 
involved some coming and going of individuals. Some questionnaire replies 
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were incomplete, thoxigh usable so far as completed. Certainly the table 
indicates that a large number of people had an opportunity to express 
themselves in regard to the project. There is, however, always the prob- 
lem of sampling. With the individual interviews with administrators 
through the department chairman level, response is not a problem since 
interview schedules were arranged in advance. With but one or two excep- 
tions, the administrators were on hand for the interview. Faculty members, 
either individually or in group sessions, were most likely to have been 
chosen in terms of availability, interest, and willingness to participate. 
They represent, therefore, in the large, individuals who have had some 
involvement in types of projects and programs under study. 

Table S-1 



Types of Questionnaires and Inventories Used 
and Approximate Number of Persons Involved 



Procedure and 


Number 


of 


Type of Contact 


Persons 


Involved 


Interviews 






Top Administrators 






(individual interviews) 


Uo 




Faculty 


67 




(individual Interviews) 




Discussion 


76 




Groups'^ 




Business and 






Industrial Leaders 


10 




Student Questionnaire 




(usable) 


Graduate 


1,215 


Undergraduate 


505 


(usable) 


Faculty OMestiom*aire 


519 


(usable) 



*T:his category includes both faculty and top administrators. 
I 
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The sampling for the faculty and student questionnaires was 
platined by indicaiint-; for each ccience area a number of persons based 
on a variable percent of the faculty and students involved in the areas. 
The percentage was varied in relationship to the siae of the institution. 
Questionnaires were sent to the campus in the case of the faculty and 
distributed from the office of the study liaison and returned there. As 
Table S-2 indicates, the return rate here for the various institutions 
was good. 



Table S-2 
Faculty Questionnaire 



— 

i of 

staff 


InSwi- 

tution 


(nimiber 
sent) 


usable 
returns 


Percent 


Total 
returns 


Percent 


10 


U of M 


119 


96 


80 


96 


80 


10 


MSU 


101 


97 


96 


98 


97 


10 


wsu 


5h 


^3 


80 


U3 


80 


20 




U3 


1+2 


97 


1+2 


97 


20 


BOTJ 


35 


35 


100 


35 


100 


1+0 


CMU 


U6 


1+6 


100 


1+6 


100 


uo 


EMU 


1+2 


38 


90 


38 


90 


ko 


NMU 


30 


27 


90 


28 


93 


ho 


OU 


28 


27 


96 


28 


100 


IfO 


PSC 


31 


29 


93 


29 


93 


100 


GVSC 


1+1 


39 


95 


1+1 


100 


100 


svsc * 


5 






3 


60 


Totals 


575 


519 


90.26 


527 


91.65 



*In the analysis of data Saginaw Valley State College was excluded. 
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For the student survey it was decided, after some discussion, that 
the response might be better if the questionnaire came to the students 
directly from the project office rather than through channels within the 
institution. Some of the questions had a critical bent which might cause 
the students to hesitate to reply if they felt that the response would be 
reviewed by faculty members, department chairmen, or others within the 
institution. Since both undergraduate and graduate science majors were 

.o^^iL^ive institutions jrere_included^ JChese__were- asked to pro- 
vide a list of names and addresses of their students enrolled in each of 
the science areas on the following basis: University of Michigan, Michigan 
State University, and Wayne State University—a 10^ random sample of all 
graduate students and a IQffo random sample of all undergraduates; Western 
Michigan University and Michigan Technological Uhi^;ersity— a ^Ofo random 
sample of graduate students and a 2C$ random sample "of undergraduates. 
The questionnaires were then mailed directly to students with a return 
envelope. Return rates, as are to be seen in Table S-3 are much less 
satisfactory. 



Table S-3 
Student Questionnaire Returns 



Student 
level 


Original 

sample 

size 


Total 
returns 


Usable 
returns 


Usable returns 
as i of 

original sample 


Undergrad . 


996 


509 


505 


50.7 


Graduate 


l,8ii3 


1,23^+ 


1,215 


65.9 
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Summary Comments 

The amount of data collected in this project is very extensive. 
In retrospect, it may have been overly ambitious on several counts. First, 
as indicated earlier, although all forms were channeled to the several 
campuses for review and checking against available data, several institu- 
tions found that, when they actually attempted to complete the forms, the 
data were simply not available. Second, although the reactions of most 
of the reviewers had been in terms of greater specificity and detail, at 
the stage of filling out the forms the difficulties of digging out certain 
datf. and the repeated necessity of estimating or approximating raised 
questions about the usefulness of the information. Third, these problems, 
coupled with the inevitable tendency to delay a difficult additional task 
in the face of pressing daily burdens resulted in the data collection 
process extending over a much longer period of time than had been originally 
anticipated. 'JTiiS project, initiated in the early months of 1967, began with 
the expectation that data collection forms would be completed and in the 
hands of institutions within two or three months, and that most of tho data, 
would be in hand by June or July. The reviewing process and the successivo 
editings extended this period into more than twice the time originally en- 
visaged. Delay in state legislative action on budgets vintil after July 1 
combined with the necessity of developing next year !,s budget requests in 
September and October,, led to inevitable delay byAhe institutions in fill in 
out forms. Thus, by force of circumstance, January 1, 1968 became the target 
date, and was further deferred until March 1 by the problems in two or three 
of the large institutions. In one of these, completed data were found to be 
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SO inconsistent and full of errors that it had to be redone. In another, 
a succession of delays postponed the actusd. steps in data collection until 
late spring, and only then was it detected that records were totally inade- 
quate to complete many of the forms. 

The original plan had been to collect, analyze the data, and then 
to hold a number of sessions of liaison representatives, drawing upon study 
of the data and reflection upon it on their own campuses, to consider the 
appropriateness of the (inclusions, recommendations, as well as the analysis. 
An additional hope was that the group would reexamine the problem of policy 
on the basis of a fuller understanding of experience. This has been done, 
but to a much lesser extcut than originally envisioned. 

The effect of the stretch out of the study on budget, the encroach- 
ment of other obligations upon tlje tfme of the irivestigators, the changing 
complexion of the higher education scene in Michigan, and the decrease 
rather than anticipated increase in Federal funding have all modified and 
somewhat reduced the expectations held for the study. It became evident, 
too, that some of the tensions existing in higher education in Michigan 
make it impolitic to formulate at this time some types of conclusions, 
recommendations, or policy statements however appropriate they might seem. 
Data interpretation, especially as it relates to policy formation is sub- 
jective, and the interpretation inevitably depends upon values, aspirations, 
and resources. In such circumstances firm policies are not easily come by, 
but alternatives may be examined for feasibility and for implications. 
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Facu.lt..v Quosbionnalre 
on Impact of Ftmda for Science Research on 
Michi?^.an Public Institutions of Higher Educe tion 



To: Faculty Members in the State Supported Colleges and 
Universities of Michigan 

This questionnaire is one of several data-collecting instruments 
being employed in a study of the impact of Federal and nonFederal 
funds for science research and education upon the twelve, four-year, 
state-supported colleges and universities in Michi ran. The study 
is sponsored by the National Science Foundation and has the support 
of each of the twelve state institutions. The Michigan State Board 
of Education and an Advisory Group of representatives trom business, 
industry, and labor are related parties. 

The questionnaire has been sent to selected members of the teaching 
staffs of each of the twelve institutions in the areas of Engineer- 
infc. Life Science, Physical Science, and Social Science. Responses 
are solicited both from those who are actively engaged in sponsored 
research in science and from those who are not. 

A purpose of the total study is to develop some bases for policy 
decisions which may be made during the next ten years in the system 
by which scientific research and educational activity are under- 
ta}cen and supported. These decisions will take into account not 
only the needs of the institutions but also those of their Federal 
and nonFederal sources of support representing various segments 
of the American public. 

The information gained through this questionnaire will make an 
important contribution to the conclusions of tlie study. Hence 
we hope you will give this your Immediate and thoughtful attention. 
Please return the completed questionnaire to the department or 
division head from whom you received it within the next ten days. 



Paul L. Dressel 

Director of Institutional Research, Michigan State University 
and 

Director of Study on Impact of Federal and nonFederal Funds 
on Science Research and Education 



ERIC 



180 



23 



Please respond in the appropriate manner to the following items. 



ERIC 



I. Personal information 
Name 



Department 
Institution 



1. Present academic rank (check one) 

1. Professor k. instructor 

2. Assoc. professor 5. Lecturer 

3. Asst. professor 6. Asst. instructor 

7. Teaching fellow or 

graduate teaching assistant 



2. Highest academic degree held 



3. Primary area of science activity and interest 

h. On a best judgment basis, estimate by percent the current 
allocation of your effort among the following professional 
activities. (Attain a lOOfo total). 

1. Instruction (including teaching, preparation, 
dissertation direction, committees for graduate 
students, grading, counselling, course 

development) ^ 

2. Reseai'ch ~ 

(sponsored or non-sponsored) tt 

3. Administration — __ 

(including committee activities) % 



5. Term or semester credit hours of courses taught 
during the current session 

1. Freshman •- sophomore level 

2. Junior - senior level - • 

3. Graduate level 

a. scheduled courses 

b. direction of unscheduled study and 
dissertations (estimated credit-hour 
equivalent ) 



100% 



Total 



6. Are you currently a: 

Department chairman or head Yes No 

Administrative assistant, — — 
associate head or associate 

chairman Yes No 
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7. Source of current university salary by percent 
1. Prom General Fund of University or College 
2* From separately bud{^eted funds for research 

University or college source 

Please specify (e.g;. Name of fund or 
agency administering it) 



Other nonPederal source 
Please specify (Name of corporation, 
foundation or agency) 



Federal source 

Please specify (Name of agency) 



3* From other source or sources 
Please specify 



i 



i 



100 % 

II. Experience in Participati6n in the Use of Federal and nonFederal 
Grants and Contracts 

8. Do you consider yourself well informed about the current 
programs (if any) of Federal and nonFederal agencies, 
corporations and foundations in support of research in 
your area of iDrofessional activity and interest? 



Federal agencies 
NonFederal 



Private corporations 
Yes No 



b. State and local govern- 
mental agencies* 
Yes No 



d. Private fcondations 
Yes No' 



*In this and subsequent items, the category of state and local govern- 
mental agencies, or state and local government, excludes the college or 
university. 
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9. Individuals sometiraes participate in research studies supported 
.by a grant or contract awarded to another individual or group. 
During the last five years, how many such studies have you partici« 
pated in to the extent of contributing at least the equivalent of 
20$ of your professional effort for a period of three months? 



a. Federally supported studies 

None 3-5 

1 6-10 

2 10 or more 

NonFede^'ally supported studies 
"b. By state or local governmental 
agencies 

None 3-5 

1 6-10 

2 10 or more 



By private profit - 
making corporations 

None 3-5 

1 6-10 

2 



10 or more 



By private foundations 

None 3-5 

1 6-10 

2 



10 or more 



10. 



How many applications have you made in the past five years (individu- 
ally or with others) to an agency, corporation, or foundation for a 
research grant or contract? (if the same proposal was submitted to 
more than one agency, corporation or foundation, count each submission. 
Also, count each renewal as an application). 



Federal agencies 

None 

1 

2 



3-5 
6-10 

10 or more 



NonFederal support 
State or local government 
agencies 

None 3-5 

1 6-10 

2 



Private profit -maJcing 
corporations 

None 3-5 

1 6-10 

2 10 or more 

Private foundations 

None 3-5 

1 6-10 

2 10 or mor< 



10 or more 



11. 



How many of the above' applications (if any) 'have resulted iri award 
of funds? (Check appropriate number). 



a. 



Federal agencies 

None 

1 

2 



c. 



3-5 
6-10 

10 or more 



Private corporations 

None 3-5 

1 6-10 

2 



10 or mor 5 



b. 



NonFederal support 
State or local governmental 
agencies 

None 3-5 

1 6-10 

2 10 or more 



d. 



Private foundations 

None 3-5 

1 6-10 

2 



10 rr I'lore 



ERIC 



183 



26 



12. This item may be omitted if you have not made application for 
research funds. If you have applied, please answer, whether 
or not award of funds has been received. Among the factors 
to which success from application for research funds has been 
attributed are the following: 

1. Relevance of a research proposal to the mission 
or needs of an agency, corporation, or foundation- 

2. Personal reputation of an investigator 

3. Reputation of a college or university in a given 
field or area of science 

k. Existing f acuities in the institution for research 
in the area ^>f a proposed study 

5. Skill of an investigator in formulating a proposal 

6. . Assistance of administrative officers of a college 

or university in formulating and presenting a proposal 

For each of the categories of sponsors of research indicated 
below please list, insofar as possible in order of descending 
significance, the factors which you believe are very importemt 
for success from application. The list of six factors is merely 
suggestive; others deemed important should be included and un- 
important ones omitted. If you have had no experience in applying 
for funds from a given type of sponsor, or if you have no opinion 
even though you have made application, this may be indicated by 
checking the appropriate response. 

a. Federal agencies 

_____ No experience No opinion 

List of factors 

b. State or local governmental agencies 

No experience opinion 
List of factors 



c. Private profit -making corporations • ... 

^^^^^^^^ No experience No opinion 

List of factors 



Private foundations 

No experience No opinion 

List of factors 
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Instructions: if you have received an award of research funds from 
any agency, corporation, or foundation, or if you have 
participated in a study supported by an award received 
by someone else, to the extent of contributing the 
equivalent of 20^ of your professional effort for a 
three month period, please answer items 13 through 18. 
Otherwise, omit these items and go on to item 19. 

13. In your experience, has there been an important difference 
between conducting research under the terms of a contract 
as compared to the terms of a grant? 

Yes No (If no, go on to item 15) 

lU. Are awards conveyed by a contract usually more restrictive 
than grants in delimiting scientific objectives important 
to you? 

Yes No ____ Have no opinion 

If the answer is Yes , please answer pairts a and b of item ik, 

a. Restrictions (whether under grant or contract) are usually 
evident or are sensed (check as many as are applicable) 

1. in the formulation of the study 

2. in the conduct of tne study 

3. in the interpretation and dissemination of 

the results 

other (please, state) 



b. In your opinion, how serious are these restrictions 
in limiting the scope of research? (Check one) 
. 1. Serious or fpreat importance 

2. Some importance, but not serious 

, 3* Little importance 

15. a. In Your experience, have you sensed any restrictions 
upon research funded by profit-making corporations 
which are not evident when funds come from other 
sponsors? 

1. Yes 2. No 3. No opinion 

^. No experience on which to make this Judgment 

b. If the answer to 15a is yes, please specify these 
restrictions. 
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16. Within your discipline, what 3s the major role of research 
funds from outside the institution on research programs? 

Give research programs a focus which was 

not previously contemplated. 

2. Give necessary financial backing and support 

to previously conceived programs. 
No major common pattern can be discerned. 
No opinion. 

17. Within your discipline, are relatively small research grants 
from an institution's own funds effective in drawing larger 
support from outside sources? 

1. Often 2. Occasionally 3. Seldom 

^' Very seldom or practically never ^ k. No opinion 

18. Ir.. the determination at your institution of the new research 
, -gects which will be initiated in your discipline, what do 
you conceive to be the role played by the availability of funds 
in the budgets of sponsors for certain types or research? 

Availability of funds: 

!• Has a dominatin,^^ influence 

2. Has a significant, but not a dominating influence 

3. Has some, but not a significant, influence 

^. Has little or no influence 

5. Cannot make a judi^nent 



III. Focus and Emphasis in Research Programs Among and Within Academic 
Fields and Disciplines of Science 

19. Have funds for reuearch from sources outside of your institution 
contributed to major change in the focus or emphasis among 
science research programs in your ins, *-ution throughout, or 
at some time within, the period of the last ten years? 

1 1- Yos* -tr No 3. -Don't know" ' 

^' Short tenure at the institution precludes a judgment 

(If your answer is Yes, indicate the areas of science (l. Enrri- 
neering sciences; 2. Physical sciences; 3. Life sciences: Agri- 
cultural; k. Life sciences: Biological; 5. Life sciences: Medical; 
or 6. Social sciences) or sub-categories within them, which you 
believe have been given Increased emphasis. 

Please specify: 
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Instructions: Answer items 20 and 21 only if your answer to item 19 
is Yes* If your answer is not Yes> go on to item 22. 

20. Indicate the importance of tho following rources in supplying 
funds which have brought about chanr.e in the emphasis among 
research programs in the sciences at your institution. 



1. Very 2. 3. Of small h. Of no 

Sources important Important importance importance 

a. Federal government 

b. State government — 

0. Local governments — • ~— ^ 

d. Private profit- 

making corporations 

e. Private foundations 



21. Do you consider the change in emphasis, resulting from outside 
support of research, which has occurred throughout, o:'* at some 
time within, the period of thf; last 10 years in your institution 
to have promoted the 



a. best interest of your b . best interest of your 
institution field of science 

1. Yes 1. Yes 

2. No 2. No 

3* Ho opinion 3. No opinion 

22. a. Within your field of science, do you feel that outside 
funds for research have resulted in overpmphasis for 
certain tj'pes of research? 

1. Yes, this is a serious problem 

2. The problem exists to some extent, but is not serious 

^^^^^^^ 3* No, the problem i^? negligible in importance, or 

non-existent 
^ k. No opinion 

b If this i^s reco(rni2cd^ by you as a serious^ problem, plear.e 
check the* sourco of funds which cortributes most strongly 
to the problem. Otherwise omi^; part b. 

1. Federal 3. Private profit-making 

. 2. State and corporations 

local governments h. Private foundatioiis 

^^^^^ 5. No one sovirce can be so 
identified 




23. The proportionate dollar amounts of F( derai rxants and contracts 
to colleges and imivorsitles for research arc the greatest in tlie 
natural sciences, much lorz in tuo social scionoes and sti]l lov.r. 
in the humanities. Do you believe that the current apportionment 
of funds promotes tac 
a. best interest of your institution 

1. Yes 2. No . 3. No opinion 

b* best interest of your fJeld of science 

1. Yes 2. No 3* No opinion 
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2k. If an increase in the support for research in the social 
sciences were to occur, what ought to be the chief source 
of the additional funds? 
^^^^^^^^ 1. Federal government 
2. State and local wvernments 

3- Private, profit-making corporations 
h. Private foundations 

5* No opinion 

25 • If an increase in the support for research in the humanities 
were to occur > what ought to be the chief source of the 
additional funds? 
^^^^ 1. Federal government 

2. State and local ^governments 

3* Private, profit-making corporations 

^^^^^^^^ h. Private foundations 

5* No opinion 

Could you state the main reason or reasons for the opinions expressed 
in items Zk and 25? 



IV. Impact of Federal and nonFederal Funds on Departmental 
Instructional Programs 

26. Do you believe that there is a tendency for the most able 
undergraduate students to be attracted to those institutions 
and departments which are most heavily supported in research? 
1. Strong tendency in this direction 

2. Some tendency in this direction . ' 
3» No tendency can be observed 

h. Some tendency in the opposite direction 

5* Stronf:^ tendency in the opposite direction 

^^^^^^ 6» No opinion 

27. Do you believe that there is a tendency for the most able 
' S^Q'duQ'te students to be, attracted to thosf? institutions 

and departments which are most heavily supported in research? 

I. Strong tendency in this direction 

^^^^ 2. Some tendency in this direction 

^^^^^^^^ 3» No tendency can be observed 

Some tendency in the opposite direction 

5. Strong tendency in the opposite direction 

6. No opinion 
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28* Do you believe that there is a tendency for the most able 

faculty to be attracted to those institutions and departments 
which are most heavily supported in research? 

1. Stronp, tendency in this direction 

2. Some tendency in this direction 
^ 3» No tendency can be observed 

Some tendency in the opposite direction 
5* Strong tendency in the opposite direction 
6. No opinion 

29 • What general relationship do you see between obtaining contract 
or grant funds for research and the development of a graduate 
program of high quality in your field of science? 
^^^^^ !• Without research fimds, a graduate program of 

high quality is impossible 
^^^^^ 2. Research funds help to promote a graduate program 

of hip;h quality, but are not necessary for its 

existence 

3. There is not an important or fundamental relationship 

between obtaining research funds and a graduate 
program of hi^h quality 

^^^^^^ k. Such funds hinder the development and conduct of a 
graduate program of hif^h quality 

^^^^^^^^ 5* No opinion 

30 • What general relationship do you see between obtaining contract 
or grant funds for research, and the development of an under- 
graduate program of hl^rln quality in your field of science? 

1. Without research funds, an undergraduate progr?w 

j;. \ of high quality is impossible 

^^^^^ 2. Research funds help to promote an undergraduate 

program of high qu?^Aity, but are not necessary for 
its existence 

^^^^^^^^ 3. There is not an important or fundamental relationship 
between obtaining research funds and an undergraduate 
program of higli quality 
U. Such funds hinder the developnaent and conduct of an 
wader^Taduate program of high quality 

' 5« No opinion 

31* a* In your department, have research grants and contracts 
from sources outside of your institution had an Impact 
upon the content of the undergraduate instructional 
program or upon the means and methods of instruction 
employed? 

1. Yes ^^^^ 2. No 3* Don*t know 

If Yes, please answer part b; otherwise part b should be omitted. 
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Because of this impact, the overall quality of instruction 
as it affects the under^Traduate student has been 
^^^^ 1, Greatly bettered .....^ ^» Somewhat x^orsened 
2. Somewhat bettered 5* 
Unchan^^ed 6, 



3. 



Greatly worsened 
No opinion 



If bettered in any degree, please specify in what ways; 



If worsened in any degree, please specify in what ways: 



32. a. In your department, have research grants and contracts 
from sources outside of your institution had an impact 
upon the content of the graduate instructional program 
or upon the means and methods of instruction employed? 

1. Yes 2. No 3. Don*t know 

^^^^^ k. No gra'^.uate program in the department 

If Yes, please answer part b; otherwise part b should be 

omitted. 

b. Because of this impact the overall quality of instruction 
as it affects the graduate student has been 

^^^^^ 1. Greatly bettered 5- Greatly worsened 

^^^^^^ 2. Somewhat bettered ^..^ 6. No opinion 

3* Unchan^Ted 

^^^^^^ k. Somewhat worsened 

If bettered in any degree^ please specify in what ways: 



If worsened in any degree, please specify in what ways: 



V. Impact of Federal and nonFederal Funds for Research on the 
Administration and Internal Relationships of Departments and 
A^^encies 

33. In your department, which of the followinn; types of activity 
contributes more to rm individual's status than any one of 
the other types' oi^ activityY'"* • '* 

1. Instruction 

2. Research 

3. Publication 

h. No one activity can be so designated 
5. Don't know 
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3U. If two men In your department were equal in ability and equal 
in scholarly productivity in teaching and research^ which 
one would be re^tarded more highly? 

. !• One whose research is financed by a substantial 
srant of funds from an outside source 
2. One whose research is independent (non- sponsored) 
3* No distinction would be made 
^^^^^ k. Don*t know 

35. vniat allocation of the use of your effort in professional 
activities would you currently prefer? 



Activity 
!• Instruction 
2. Research 
3 • Administration 



Percent of effort 




100 % 



36. Do you believe that funds for research coming from sponsors 
outside of your institution have had an impact upon the 
organizational pattern and functioning of your department? 

1. Yes 2. No (if No, omit items 37 through 39 

^^^^^^^ 3* Don't know and go on to item ko) 

37. In your opinion, what has b3en the overall effect of the 
flow of outside research fiinds into your department upon 
the influence within the department of your chairman or 
head? His influence has 

^^^^^ 1. Stren^?;thened considerably 

^^^^^^^ 2* Strengtfcenad-aomewhat " 

^ 3* Undergone no noticeable change 

h. Weakened somewhat 

5» Weakened considerably 

^^^^^^^ 6* Don't know 

38 • Does your department have an established mechanism for a ^ 
formal, substantive review *of research proposals of its ^ 
members so that the conduct of research under a grant or 
contract award will be coordinated with educational 
objectives of the department? 

1. Yes 2. No 

39* Whether or not your department has a mechanism for 

reviewing proposals on the basis of definitely^ formulated 
criteria, do you favor such a system? 

1* Favor stronpily 3. Undecided 

2* Favor somewhat ^ Disfavor somewhat 

5* Disfavor strongly 
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ho. Does your college or university have a research institute, 
bureau, or other agency which actively carries on research 
in areas closely related to your ili:clpline in science? 

1, Yes 2. No (if No, omit items hi through U3, 

and go on to item kk) 
If the answer is yes, please specify the one most closely 
related to your discipline in science: 

Others: 

kl» Do you feel that the establishment of the institute, bureau, 
or agency most closely related to your discipline in science 
was 

_^ 1. mainly a reflection of the growing needs of your 
department and other related departments 

2, mainly the creation of an organization to perform 
a special function and was superimposed upon the 
existing departmental structure 

3. Don't know 

k2. Is this institute, bureau, or agency for the most part 
separately staffed, with participation in its functions 
by members of related departments bei-. difficult? 
1, Yes No 3. No opinion 

t> 

':3. How effectively do the members of related departments 

participate in policy-making for ..-this institute, bureau, 
or agency? 

1. Very effectively Ineffectively 

2. Effectively. 5- Very ineffectively 

3. Undecided 

VI. The Balance of Science Research Among the State Institutions in 
Michigan 

kk». Is there, a common core of research areas in scierfcfe which 
should be strongly supported in evet'y state institution? 

1, Yes 2. No 3. No opinion 

If Yes, could you state the main benefit or benefits to 
be derived from this system of support? 
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U5, If a common core of research areas in jscienoe were to be 
strongly supported, do you think that this would require 
a major ihicroaso in the flow of refijoarch funds to your 
institution? 

1. Yes ^_ No 3. No opinion 

U6. Do you believe that each institution should have stront* 
financial support for at least one, or a few, specialized 
areas of science research? 

1, Yes ______ 2. No _____ 3- No opinion 

If Yes, could you state the main benefit or benefits to be 
derived from this system of support? 



If it wore determined that some of the institutions in 
the state would need ma.ior increases in research funds 
to support a fundamental group of research areas, or at 
least a few specirlized areas, which one of the following 
sources do you think should assume the major responsibility 
of supplying these funds? 

1, Federal govermnent through granty and contracts 

2, State government through general fund appropriations 

___^ 3. Private, profit-making corporations through graj^ts 
and contracts 

U. Private foundations through grants and contracts 
_^___ 5- No opinion 

U8. If there were 6 or fewer major univerpity centers of 
scientific research in the state in vaich the preater 
part of such research were conducted, would this be: 
a. In the best interest b. In the best overall interest 

of hi^.^her education of the state and nation 

in Michigan 

1. Yes 1. Yes 

?.. No 2. No 

3. No opinion 3. No opinion 

U9, Is inter-institutional participation in specific, sponsored 
research projects feasible as a major means of providing 
adequate research facilities for scientists in the state 
institutions in Michigan? 

1, Yes ?.. No 3. No opinion 

a. If Yes, please answer item '^O 

b. If No, omit item 50, and please specify the major 
reasons for your opinion: (Continue on next page if 
necessary) 
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50, r^hovild lutor-.lM8tiUiMoMa;i participation lu soioiitillu 
ronf>aroli he doveXoptid on tho bu^sla of 
^^^^^ 1. indlvKUial InvUutlon aiid oooporulion 

2, formal J.v*.od arrun, oimnita l)otweon oompai'ablo 
dopai'tiiKmli:; 

2. formal iiuHl arrun 'xmiiouI;:: botwen ;:idJiilnI;;tratlvo 
luil.ts repronoutlrii: broai.u' uoiontiria iuterest^j 
thai^ dopai^tmentc 
h. otiier methods • ploaae ^spcUfyt 



51. GliouM tho i50urv:oc of fimd::i for J5^.vlontiric rocoarch 
purpoeofiilly pur?:uc a policy of promoVh^-^ Intor- 
instltAitioiial p.uj:*tlcipat Ion in Fponsorod rer^oaroh? 
1. Ygs 2. No _^ 3* No opinion 

52 • Hove you partlo Ipated :lu U\e conduot of a r.ponsored 
research pro.ieet. w.itli u pors-z-n or persons from tho 
other ctato inraltutionc in Michl>'*an? 

1. Yos 2. No (if No, omit .iloms 53 and !3'-0 

53 • Wl'\ere war> tho re;"5ear<?h inaUily basedV 

1, At my o\n\ institution 

^^^^^^ 2. At another in;:»t 1 tution * 

3» A.t no one inc.t.i t\it Ion . . 

* *i 

5^, How would you ^-oiierally r^vnAuato your exporl^ncM} in such 
inter-inst 1 tut.ional part loipation? 

!• Very favoral'.ly 

^^^^ 2. Favorably 

3. F.'!.voraV-ly , but v.'itli .somo reservations 

K. UriT'ivf-^rably 

5» V'"^ry unfa'/f.-^Tib 1;; 

6. No opinion 
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COhO^LSTB THE PXNANCZAL DATA FOR^S 
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1* This survey of financial, eharacteriatiea covers science research) 
development, and educational programs of all branches and other units 
of the twelve parent institutions, both on and off the main campuses* 
Research centers managed by universities for the Fedei'al Oovemment 
are to be included. 

2* Unless otherwise requested^ report funds on an expenditure basis. 
In addition to where it is specifically requested, receipts may be 
substituted in those cases in which it is not feasible to identify 
expenditures for the requested time period* 

3* Reasonable estimates will be satisfactory in the case of those items 
for which more precise information is not available from records nor«* 
mally maintained by your institution. If totals for data have been 
maintained in the records, even though detailed breakdovns are not 
available, please enter the appropriate totals where they are requested* 
Please enter "not available," "not applicable," or "none" where appro- 
priate* 

U* Definition of Research and Development (RS^) to be employed in the study. 

Research and Development include basic and applied research in 
the sciences and in engineering, and design and development of 
prototypes and processes. 

Research is systematic, intensive study directed toward fuller 
knowledge of the subject studies . Research may be either basic 
or applied. 

Basic research is directed toward increase of knowledge; 
it is research where the primary aim of the investigator 
is a fuller knowledge or understanding of the subject 
under study rather than a practical application thereof* 

Applied research is directed toward practical application 
of knowledge. The definition of applied research differs 
from the definition of basic research chiefly in terms of 
the objectives of the investigator. 

Development is tbe systematic use of kuowledee directed toward the 
design and production of useful prototypes, materials, devices, 
systems, methods, or processes. It does not include quality con- 
trol or routine product testing. 

5. The classifications of disciplines in the various fields of science which 
are necessary for the completion of certain of the financial forms should 
follow the chart on the following page of these instructions labeled 
"Classification of Fields." 
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CIASSZFZCATZON OF FZSU)S 



A. ENOIMEERIMO 

Aerospace 

Agricultural 

Architectural 

Chemical 

Civil 

Electrical 

B. PHYSICAL SCIENCgS 

Astronony 
Chemistry 

Geography (physical) 

Geology 

Geophysics 

C. LIFE SCIENCES 
a) Biologioal Sciences 

Anatomy 

Anthropology (physical) 

Bacteriology 

Biochemistry 

Biology 

Biophysics 

Botany 

Entomology 

Genetics 

Microbiology 

Nutrition 

Paleontology 

Pathology 

Pharmacology 

Physiology 

Zoology 

Other biological 
sciences 

D. PSYCHOLOGY 

Social Psychology 
Other Psychology 

E. SOCIAL SCIENCES 

Agricultural Economics 
Anthropology (social) 
Economics 



Engineering Graphics 

Engineering Mechanics 

Geological 

Industrial 

Mechanical 

Metallurgical 



Meteorology and 
Oceanography 
Mining 

Naval Architecture and 
Marine Engineering 
Other Engineering Fields 



Mathematics and 

Mathematical Statistics 
Metallurgy 
Mineralogy 
Physics 



b) Agricultural Sciences 
Animal Husbandry 
Crops 

Dairy Husbandry 

Fisheries 

Food Technology 

Forestry 

Horticulture 

Range Management 

Soils 

Wildlife 

Other agricultural 
fields (except 
agricultural engi- 
neering and agri« 
cultural economics: 
see categories A 
and E) 



Other physical sciences 



c) Medical Sciences 
Anesthetics 

Community Health Service 
Dermatology 
Environmental Health 
Epidemiology 
Health Development 
Industrial Health 
Internal Medicine 
Neurology 

Obstetrics ^ Gynecology 

Ophthalmology 

Otolaryngology 

Pediatrics 

Pharmacy 

P'sychiatry 

Public Health 

Radiology 

Surgery 

Other clinical sciences 



Geography (econ. and social) 
Political Science 
Sociology 

Other social sciences (exclxiding history) 



F. OTHER SCIENCES 

This catego. 'y includes sciences which cannot be readily classified 
under one of the above named fields, but excludes most of the areas 
generally included in education, accounting, business administration^ 
history, home economics, law, and library science* 
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^* Rnno definitions of funding units employed in the study. 

a« Zn reporting Federal funds expended within the category of "Federal 
Sources," include those Federal Funds channeled through State agencies* 
Exclude funds related to contracts which are subcontracted by your 
institution to be performed by other organisations* 

b* Under "State Governments," include only funds designated or "earnsrked" 
for special R&D or educational projects or capital projects by the 
state government and its agencies. Exclude general purpose appropri- 
ations by the legislature to the institution. 

c. Uhder "Local Governments," include funds from county, municipal, or 
other local governments and their agencies. 

d. Under "Foundations" include funds received directly from non-profit 
philanthropic foundations and trusts not affiliated with your insti- 
tution, such as the Carnegie, Ford, Kresge, or Rockefeller Foundations. 
Funds f^om foundations which are affiliated with, or grant solely to, 
your institution should be included under "Institution's Own Funds." 

e. Uhder "Voluntary health eigencles" Include funds received directly 
from voluntary health agencies, such as the American Cancer Society 
and the American Heart Association, Funds specifically designated 
for R&JD, a capital project, or an educational project and derived 
from a health agency that Is a unit of a State or local goverxuuent 
should be reported under "State" or "local go/ernment." Funds from 
professional societies such as the American Medical Association and 
the American Dental Association should be reported under "Other 
Outside Sources." 

f. Under "Industries" (lncl\idlng trade associations) include all funds 
received directly from profit-making organizations, whether engaged 
in production, distribution, research, service, or other activities. 
Do not include grants and contracts from non-profit foundations - 
financed by industry, which should be reported under "Foundations." 
Include tinder "Michigan based" industries not only those with home 
offices In Michigan, but those which carry on within the state one 
of the profit-making, economic activities noted above. 

g. under "Other Outside Sources" report any additional funds received 
from outside sources other than those already noted, and which were 
earmarked for R&D, a capital project, or an educational project by 
the source. Examples include gifts, grants, or contracts received 
from private individuals or professional societies. 

h. Uhder "Institution's Own Funds" Include any funds which the Institution 
was free to designate for R8sD, for capital expenditures, and for speci- 
ally organized projects for improvement of science education, and 
which were in fact so budgeted . The sources of these funds may Include 
endowment income; tuition and fees; general-purpose State or local 
government appropriations; general-pxirpose grants from industry, foun- 
dations, health agencies or other outside sources; and re-imbursed 
overhead expenses received from sponsors of R&D. 

i. In distinguishing between Michigan based and non-Michigan based indus- 
tries, as defined in "6-f" above, The D irectory of Michigan Manufacturers , 

O published by the Michigan Manufacturer ard financial Record, may be 

ERIC used as a suitable guide. . 19 1 
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INSTRUCTIONS FOR FORM A 



^* ?SJ? y}^^ ^S. collected for the years 1957-58, 196O-6I. 
1963-6if, I96U.65, and I965-66. ^ f ^^ou ox, 

2. Operatirig expenditures include all expenditures, both direct 
ana indirect, spent currently during a given year on research 

^^fiSSf*"* i? Capital expenditures for facilities 

and equipoent, which are included in Form 0, should he excluded 
XTon Fon& A* 

^* "?««?4JSJJ"*?^ * ch and development expenditure, under 

J«f!JJ J ! ^ **** ^or the ^expenditur e must be 

eeparately budgeted. This would include funds specifically — ^ 
bu^teS-WrSiearch which are siibsequently distributed among 
LTfltl specifically budgeted for 

^^ff^SLJ^'J^f T T'^^^y s«> «fled should be included 
under Expenditures for Instruction and Departmental Research. 

Funds spent on the operation of eoiqputers used in research in 
Sf^fJu ®^ science should be entered on forms "A-9" and 

Ix..^**** Sciences, with the designation. Computer, 

specified. » » 

5. Please note that data is requested for the five periods listed 
above in the number 1 instruction. A set of Va.". forms for 
each year should be completed. 
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msiBuciidiB rat fohh b 



1. TM. tern uka for k partial breakdoMB of the direct costs af 
rasettch and devalojoant for the years IseifJslS gfisffifi. 

" aS£SP"» SJeTiTtS^Ltro. 
aeparately budgeted research asd developaent. 

^" requested for the two ptrlode Hated 

^^viL ?! """^t^ ^ instruction. A set of "B^erja for 
each year should he coaipleted, ^ i-io *oc 
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INSTRUCTIONS FOR FORM C 

!• Data will be collected for the years I96U-65 ana I965-66. 

2, The reguest is for funds awarded under the two methods of 
conveyance, grant and contract, rather than for expenditure s 
^ fLfT^J" contracts. If data is suppUed on the basis 
or expenditures, please make a note of this on the form, 

3. Please note that data is requested for tht two periods listed 
above in the nusiber 1 instruction. A set of "C" forms for 
each year should be coarpleted. 
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INSTRUCIIQIiS PGR FGSM D 



No fyarthar Inatruetlons 
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INSTRUCTIOtfS FOR FORM B 

The aootmts of funds entered here would bXbo be laeluded 
ID appropriate categories of Pedei^al Sources of funds in 

A^ttL.^'^^Jlt^^^^l^^^ * of indicatiag the 
developnent of this particular pattern of si^port. 
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inSTRUCTIONS FOR FORM F 



^' ^Si^i* expenditures firom the General Fund or from Excendahle 

^'^^^ "Institution's CwS fSSs"^ sSi* 
arately Budgeted Research in Form A, ^ 

^* ^Sj^^i* expenditures from the General Fund or ftfom Expendable 

^^TtKBiSf ^T^''' ''institution's Own F>ands»^r??oJlct8 
ror the Support or Itoprovement of Science Education in Form j. 

^* departmental research as a percent of 

bfl^eJ^t '^^^i^? ^ Departmental Le^^' 

s^t^ frJ^^J??^:. recognized that the accounting 

SSct^r^LJS™ w^*""' education may not ylfeld an 

T expenditures for instruction and 

departmental research. However, estimates 

bLl^i S^'!^*^ 'i^^**®^ *o non'separately 

^ ?^ ^ ^ guideline iS esttSting 

rese^! ^^J^*^^'^**^ e.^endltures allocable to departmen?L 

Note: The time spent by faculty or other staff meoibers 
in supervising the thesis work of graduate 
students should be reported as an expenditure 
for instruction, not for ^departmental research. 

S'JSf instruction and departmental research 

in the sciences and engl^eeirlng represent direct expenditures 

**** overheid o^ indirect, cQstI associated with 
S ?he insJJtS^^^^^ "^^"^ ^ appropriate shSe 

stui^nt iL'''^"^"'"^^ S®**®'*^ administration, 

rf^Ssicrjj^^i.''''^'"'' ^^^^^^^'^ ^ ««aintenanie 
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irJSTRUCTIONS FOR FORM G 



65 



1. 
2* 



1965-66^ «aeh year from 1956-57 through 

f!L??M!f It^i. ''P'''^ expended on plant and 

3. Include expenattures on 

(b) SStSrL'^^/r*^"^'f " renovations of them; 
p"»J'Lrf"J&?'»*^»"* in the new or renovated' 

(c) eq.ulpBent replacements or additions 

*** ft^1i»*Si?r^,^'^^!;"'" ^ Institution's 
fund for Instruction and Departmental Research. (Report In 



^kM fo? JSf "* e?'»"t'«-aa nade from special funds ear- 
m^ed for the purchase of equipment for the support or 
Improvement of science education. (Report on Sj) 

^* administration buildings, steam plants resl- 

^eL T "^^^ facilities Should SSuIld 

P^fo'^P^y for rassar^h, developmentrOT 

stSSt'lxc^u:Sir^'^'"''j% *"'*>^ 

^* ?^"~*®! eiuipnent expenditures include the failowlnif 
SLf*?? •5»il»«nt such as built-in equl^nt ^iSbines 
i»^:.n**/v^"~'**°'>' »»4 ben^heiTand wntuStlTO 

l^rJli lT^^^ scientific e,uipme«{ suchTosciiS- 
»^Sf!?i P»^^Jel^*,analy!:ers, speotrcaneters, and plasmalnd 
SS^ ir*^' furnishings sich as bXal^. 

o1 :ir^i°!itT^°°f J"? f Jntegral'clfeT^*^ Z't^u^l 
scientlMc ' separate facilities used to house 

1^ SceSlgJSSfresIeS.*' "^"""'^ --^-^ors. 
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BEST COW AVWIABIE 

iXhstruetions for Fdm 6 - pa^e 2) 

^^"^^^ ^« divided Into two p&rta; 
ilK SJ^aduate instruction and (2) undermduate 

instruction. Prorate capital expenditures for raati-ijur-»ae 

Se'SSif L'-. ''^f/^r' particular SmciiSf my 

be uaed as a guide in prorating. Thus, if 50 percent of the* 
total square footage of a science building is Slocated to 
^.!!l^f^^J* instruction, the remlni^ 50 per«nt to 
22^;fSJ?w*/"'*'^°^°"' «*P"ai ei^endlti-es should 
fllS2Jj« ^ftoctlonsf The 

S^^^et ^ ^ ^^^^'^ ^ detei^aining the ftmctionaX 

(X) Research and development (R&D) are described in 
yJjej.ui«rni lusu^'^ciici^B. Graduate instruction 

l^vS d^Lff ^0 J»*ve attained a first- 

designed to lead to a second- 
^'f^ ^®sree in a given field, included 

tralalnr'S:^^^^^^ ^« ^ ^ea 

thl^l^L<2^ i ScD. docsi*ee, as well as 

the trainirs of interns and wldentsT 

^"uirS ^5?*^?^^*^ ^? * ^^"'^^ designed 
fLfi?o««?? 5^ first-level (Bachelor's or f^t pro- 

*^*ff®® ^'^ ^ Instruction of 

students enrolled in a medical school for the ^rSose 

'^^I'A'l^^^^ classifi:?^^ « 

coTOleted for eftoh%r:«i?^f< 22* «»»o^d be 

. Pund* spent on computer faclUtles used in researeh in 

P.s.lbl., indicate en the fom the ftmd. si«nt on thSSTitetmie.. 
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mSTRUCTlONS FOR FORM K 
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INSTRUCTIONS FOR FORM I 



^' Sj*S^I!iii:^T^? collected on graduate feUowships and sehelarshlps 
J?J?""wf*^ graduate fellowships S ^ 

^SeSSSil^d^g?:?'* ""'"^^ ^ * "^•^ 

^' '^it training grants, enter 

„«*!SST^f*' J^!^** both graduati and 

**** ^« colleSed on 

MBounts of funds entered. Include family allowances and 
co^nsatlon granted to the Institution In Uei of tStSn M 
other charges, as well as personal stipends to Individuals. 

r«S fvards in^teros of the nustber of Individ- 

uais receiving feUowshlps andt^sebolsrshlps or tralneeshlps. 

^* ^1 * conplete breakdown, of data are 

available, please entel^ the totals In appropriate places, 

^' SSIf%J*'i! }» requested for the five periods listed 

^rsSui5%S^le\er'^^'^^ ' •-^^ 

®* SLS?'^*^^*^:^"" *«ide the 

Federal and Non-Federal sources stand for Itodergraduate and 
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INSTHUCTI^ FOR FORM J 



^oi!j!^?'^*?^*'*f** **** programs, auch as sm^poi^t for 

iJf ^SJ^**^ equipmentj institutes for Science, naSS^ticr 

research participation and science 
activities fOT teachers; science education for students: and 
course content improvement, »w«wnTiB, m 

Sf^??!*^'*^^'"!® ^ ^"^^P®"'* ®^ education ft-om 

the Institution's Own Funds unless they ere for a speciaUy 

^?52!:*!^'* jarogram for iasioveaent. Donotin; 

elude an expenditure under both Form J and Form F (Exoen- 
ditures for Instruction and Departmental Research). 
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GENERAL INSTRUCTIONS PGR JROVIDING DATA TO 
CCMPZ£IB THE PERSONNEL DAXA FORMS 



1. This, survey covers* personnel Involved In science research, 
deyelopnent, snd educational programs of an branches and other 
units of the twelve parent institutions both on and off the main 
campuses. Research centers managed by universities for the Fed- 
eral Government are to be included. 

2. Reasonable estimates wHl be satisfactory in the ease of those 
items for which more precise Information is not available trm 
records normally maintained by your institution. If totals for 
data have been maintained in the records, even though detailed 
breakdowns are not available, please enter the appropriate totals 

«^^«o!?"^JI'* Enter "not available," "not applicable," 

or none where appropriate. ' 

3. Enter data for the period during the academic year which is the 
most typical or representative period of the year for which data 
is available. If a time period is indicated on the form, approach 
this as closely as the availability of data permits. 

^* ^ I»'8on» who normally 

l^Zi^ teaching activity as part of their regular duties. OtheT 
tJ^i^J;; of the teaching faculty may include research and admini- 
stration related to instruction. Teaching encompasses activities 
connected with degree credit courses or which are intended to 
lead ultimately to the granting of degrees or certificates or to 
professional certification or licensing. Iii determining those who 
are full-time menlbers of the teaching staff exclude those persons 
who are included in the category of Professional Staff with Re- 
search Appointment even though such persons may engage in some 
instructional function incidental to their research activities. 

5. Include in the category of Professional Staff with Research 
Appointments those persons with at least a bachelor's degree who 
are specifically designated by the coUege or university as 
occupying research positions and who engage directly in research 
or development, or the administration of it. obbcutbo 

6, Ifedergraduate instruction is a course of study designed to lead 
to the flrst-level (Bachelor's or first professional) degree in 

P^V^e^' Instruction of students enrolled in a medical 
!??2!J#f°![ Ptarpose of attaining the M.D. degree should be 
classified as undergraduate Instruction. Graduate students en- 
rolled in a course designated and primarily offered for under- 
graduates shall contribute to the figure of undergraduate student 
credit hours in Form B« 
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8. 



Offered prlnarlly, but not necessarily exclusively, for students 
who have attained a first-level degree and Is deSfcei' V-SSS • 
to a second level or doctoral degree In a given field. lastruc- 
tion to persons In such courses of study who have already re- 

the definition of graduate study. Undergraduates enrolled in 
sSS?*^™^^^^!'? ^ ^Jmarily offered for graduate students 
shall e(»tribute to the figure of graduate student credit hours 



SJ^«S2**^.i"f*^*^*^°" requested to use its own definition 
^t?^\Sf^*J^J?' ^'^^ «d part-tiiBe en^loyment. m esU- 

i?* ^-^^ equivalents of part-tlBTjerso^el. each 
institution should use its own definition of such equlv^ts. 

^.h^!^"*"**^"" disciplines in the various fields of sdenca 

completion of certain of the personnel 
foras should follow the chart on the ItoUowing page of thSe S. 
struccions labeled "Classlficatioii of Pields7 
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Matbematics and 

Mathematical Statistics 
Metallurgy 
Mlneralogy 

^sics ^ Other physical sciences 



81 

Meteorology and 
Oceanography 
Mining 

Naval Architecture and 
Marine Engineering 
Other Engineering Fields 



A. SWOIWEERINC 

Aerospace 
. Afiricultural 
Architectural 
Chemical 
Civil • 
- Slectrical 

B. PtgSICAL SCIENCES 

Astronomy 
Chemistry 

Geography (physical) 

Geology 

Geophysics 



CIAS8IFXCATX0N OF FZBIDS 



Engineering Graphics 

Engineering Mechanics 

Geological 

Industrial 

Mechanical 

Metallurgical 



h) Agricultural Sciences 
Animal Kusbandry 
Crops 

Dairy Husbandry 
Fisheries 
Food Technology 
Forestry 
Horticulture 
Range Mtoagement 
Soils 
Wildlife 

Other agricultural 
fields (except 
agricultural engi- 
neering and agri- 
cultural economics: 
see categories A 
and E) 



c) Medical Sciences 
Anesthetics 

Coomunity Health Service 
Dermatology 
Environmental Health 
Epidemiology 
Health Development 
Industrial Health 
Internal Medicine 
Neurology 

Obstetrics & Gynecology 

Ophthaljuology 

Otolaryngology 

Pediatrics 

Pharmacy 

Psychiatry 

Piiblic Health 

Radiology 

Surgery 

Other clinical sciences 



C. LIFE SCIENCES 

ftj Biological Seieneea 
Anatomy 

Anthropology (physical) 

Bacteriology 

Biochemistry 

Biology 

Biophysics 

Botany 

Entomology 

Genetics 

Microbiology 

Nutrition 

P^eontology 

Pathology 

Xtomacology 

Physiology 

Zoology 

Other biological 
sciences 

D. PSYCHOLOGY 

Social Psychology 
Other Psychology 



E* SOCIAL SCIENCES 

Agricultural Economics Geography (econ, and social) 
Anthropology (social) Political Science 
Economies Sociology 

Other social sciences (excluding history) 

7« OTHER SCIENCES 

This category includes sciences which eatmot be readily classified 
under one of the above named fields, but excludes most of the areas 
generally included in education, accounting, business admlnietration, 
history, home economics, law, and library science. 
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1. Znclude the rmSbw of students who are enrolled as uodergraduate 
^ fj^l^ aaJSS^ln^ftll departments within each of the fields 
or science. Include those enroUed in regularly scheduled 
courses for definite credit and those eamine variable credit 
in scheduled or non«8cheduled work. 

^* ?5 J^^?^ once. The count is 

of Individuals as majors^ not of enroUinents in courses. 

3. fnter data for a single point in tioe during the aeademie year. 

lll^tl **** "^^"^ I«'ovide data most representative 

for the year and for which data is available. i«^««'^»i>«»ve 
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INSTIKUCTIQNS FOR VBSStmSl FCm ^ 

1* Student credit hours are cooputed by multiplying the credits 
earned per student in a course by the enrollment • 

2. Enter all student credit hours produced during the year, 
including those in sumsr and off»caaipus work* 
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INSTRUCTIONS FOR HSSSONNEI, FROM C 



^ !L ? equivalent nuiriber of persons who are earployed 

J I.***!?'"? '*^^f of science andTre 

paid from the General Fund. Two persons employed half tine by 

JS?i''?Ji!®*„,H ^^^f ^«>^d, for example, be counted as one 
mi time equivalent person. The college's or university's 
definition of full-time and part-time employment will be acceptable 
as a basis for computation. autepvaoAe 

^* ^^^l^ of thfc teaching staff may carry on research and provide 

duUes tlL**^?^ ^ ^^^^ °?^thelr 

duties. The time given to research should be excluded (1) if 

the terms of appointment for an Individual specifically designate 
a proportion of his total time In a researchlSsiUon^^or (2^^^^ 
Sr^«S?'!if V''^ designated for research ok a cirient 

project and Is supported by funds contained in a separately 

e^lM«i ^J^'T^.*^?^ time «lven to admlnlstratlon'should be 
excluded only If it Is related to a non-Instructional function, 

^' S?aff*5StS^2LJS.i®?***^^^y J*''^''' ^ category of Professional 
1 ?f *Y ^ Research Appointments should be Included In computing the 

^Lil t Researclt Appointment contributes to student 

credit hours r^<gorded by the Institution. sx^uaeni; 

1 ^ during the academic year. 

Select that period w^ich wHl-.j^^bvide dita lost representauJ^ for 
the year and for which data Is available. ''«l»-e6«ni;axive for 
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INSTRUCTIONS FOR VSa&QMEL FORM 0 
»# 

1. The definition of teaching staff shall be that put forth In 
the General instructions. 

2, Occlude persons essployed part-time, zaost notably graduate 
stvdents Who as teaching feUows or graduate teaching assistants 
are not ftiU-tiae egetployees. 

^' It tv^^L^^^V^ teaching staff who is a fuU-tine eo^loyee 
of the institution receives part of his salary fron a non- 
General Btod source, either Federal or non-Feteal, in order 
^a®"*!!? research or education, he should be counted 

of Staff but excluded from the category, 
wuitiber Paid Totally firom General Fund." 

t?™f?J/*^r ^f^^ institu- 
tional and/or outside sources which ia designated by the ln«tl- 
ttttion as the individual's cootpensation for the perforaance of 
normal duties. Excluded is conpensation for teaching or research 
during the suamer, whether the sumner coiapensation came trm 
institutional or outside sources. Excluded are any supplements 
tothe basic salary which are received during the academic year 
Trm outside sources for consultation or the conduct of research 
bey^ the normal and regular duties. 

5. Sttter data for a single point in time during the academic year, 
select that period which wiU provide data most representative 
for the year and for which data is available. 

6. The percentage figure need not be calculated and entered if 
figures on Total Number of Staff and NuDft>er Hid Totally f^om 
the General S\uid are entered. 
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INSTRUCTIONS FOR FERSQUKBL FORM S 

The definition of teaching staff shall be that put forth in the 
General Instructions* 

The term "Salary" refers to the basic salary paid from mstltu- 

^IZ T'a*^^^ "^""^ designated by the Insti- 

tution as the individual's coinpensation for the p#»rformance of 
normal duties. Excluded is compensation for teaching or re- 
fSfff? summer, whether sunaser compensation came from 

tS^Jh* iiT^.*? outside sources. Excluded are any supplements 
!„Jj?5f ''Sl^** ^® received during the academic year 

J2i sources for consultation or the conduct of research 
beyond the normal and regular duties. *««»^«v** 

^ S^'^nJ^w paid *o meiifl>ers of the teaching staff 

Who are full-time engsloyees of the Institution, which comes from 

source, either B^eral or non-Pederal, should 
be included in "Total Salaries" bub should be excluded from 
Amount from General B\jnd." vmlu^w* iraa 

^e percentage figure need not be calculated and entered If the 

^ lenSi^llre boJS 
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INSZRUCTZONS FOR !>BRSQMNEL FCfiM F 

1. The Jim of Farm F is to dbtaln for a single acadoale year a 
?I*«f?^ oalarles (exelualve of eictra conpensatlon which 
1$ paid for suBoer teaching, reeearch, or other activity) of 
the aenibapi of the teaching staff eiqaoyed fuU tlae. by source 

"L2f*,1?J!SJ!'A«^2f^ included vnder the category 

]tofftltutlon«e Own (g of Non-Federal Sources), the funde 

ftom vhioh salsrlee ere paid would cone from grants, contracts. 
« restricted gifts made to the colleges or uSverslties 
special research or educational projects. 

SLS2^S?^fcSr*^ 

3. Sone definitions of ftsding units eiq>losfed In the study, 

^JmS^^ »alarles paid from Federal funds eiQmided 
Jlthin the category of "Federal Sources," include those 
Federal funds channeled throufith State agencies. 

b. tteder "State Govem&ents," include only salaries paid from 

. '<«^clal RU> oTSucaScnal 

projects by the state govenuoent and its agencies. Exclude 

^ ^ general purpose appropriations by the 
leglslAt- > to the institution. 

c. iteder " y >l Ckjwmnents," include sallies paid from fluids 
rrott isty, nmldpal, or other local govemaents and their 
agenc^tfS • 

d. tltadar "Foundations" include salaries paid from fUnds received 
ftoB Ecn^om philanthropic foundations and trusts not 
affiliated with your Institution, such as the Carnegie, Ford. 
I&;esge, <» Rockefeller Foundations. Salaries paid trm 

ot foundations which are affiliated with, or ^ soSlyto! 
yo^insUtutlon should be included unde^ "JiiSitutlon?. oiS* 

•^'^ If*'* emarked for a separately 
budgeted BSC or educational project by the original source 
and the foundation serves primarily as an accounting agency. 

(continued) 
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(mstructlona for Personnel Sbm P) 

S^'f^^^"^*^ Aeenciee" Include salaries paid 

ft-om funds* received ftom voluntary health aaeheies %ueh 

; ^ittf^^^ ^'^^"^ specif icallT 

J^^TJff Ju'' ^ educational project andXived 

^^rL^!f * «f » State or locS 

S^^nJ "^''^f ? ^? reported under "State" or "Local 
Governnient. Salaries paid ftrcm funds fi^oia urofessionai 

^' 2?'^aiS?^f*j;J?.'"i^'i^^« associations) include 

SiiA«?J!J} f*®** ^^'^^ received f*om profit-makins 

reffSJ^J^^'ii. ^ production, distribSion. 

'fri^®* ""^^"^ activities. Do not include ' 
salaries paid from grants and contracts fi-on non-woSt 

^SS^*&fJ?^'"? ^? shSSlS^e'^^Srted 
under Foundations." include under "Michigan based" 

tt^llW S?V"^ office! in mSigan. 

but those which carry on within the state one of thTwifit. 
Baking, economic activities noted above. ^ * 

^' Sv^lJJ?^ ?*^f^?* salaries paid ft-om 

SL^Si^''^^^ received ftom outside sources otto 

than those already noted, and which were earmarked for 
^,!j^«**i«»al project by the sourceTSSpiS 

^J"^' ^^^^^ contracts received f^Ui^te 
individuals or professional societies. private 

°^ 2. Other Funds," include 

dMi^SSt^^ ''^•'^ ^^'^ '^^'^^S* «^ university was ftree to ' 
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BfSZRUCTIOMS FOR PBRSC»DIEL FORM G 



^' ^ t«n. ''Sesearch ointment," shaU avply to those id>o are 

«?^?^'*'?**'? eiven to teaching^ 

1? m^SS^tilfT**^.*?^ •«»i»«J*nt raa^eh contPlbuuS. 
ir uj the terns of eepolatosnt for an ImUvldiial SDoclflo«ii» 
designate a proportion of bis total tioe to beused^vJS:^!-. 

^V^Jf^ •"angenenTSe asS^leiSh^^. 

^" S'^X*^^4°u J"".*^ " individual on the teaching staff 
wfjcalty, vhich is designated by terms of his agipointm^ to be 
^t in research, shaU be Included in the cobbi^IoTS tte full. 
ti»e e4uiv.l«»t of l*of esslonal Staff vith BeseSlcS^Sc^tm^r!" 

^tJ'tSSfSS'nrSSf JSSSS* ' '^.««8~« *onld be Incluied 
wuy xr Tjnty are not designated as graduate assistants. 

5. toder the msbet (No.) colunn, enter only a total fWe. This 
figure would include a count of all piSpessi^r JlfS^^Vu^f 
appointaents whether eD,ployed fuS <^p2?1S^ "^^^ '"^"'^^^ 

6. data for a single point in tine during the academic vear 
Select that period which will provide data i,st rwe^taW^' 
for the year and for which data is availatola. 



IKSTRUCTIONS FOR tBS&OSSEL FCSIHL H 



Uie the definitions of pjpofesslonal Staff with Research Appoint- 
ments put forth In the General Instructions and In Instructions 
for Personnel Form 0. 

Use the definitions of funding units put forth In Instructions 
Tor Personnel Form F« 
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tte^fl«t«?^!T ""L!*? !**®eory of graduate assistant paid by 
S^lSf 1 ^ ^ Other Funds 

Ifflf- non-Federal Funds f^om outside tte 



college or university, 

^* S ST.i?f students doing graduate work who were employed 
ona^toasls considered by the college or university to brSS 

Xs'l Ld^ teachL,tc?2; M^he'^op^J^^e^^ 

It. Include under fflraduate Research Assistant (Orad. Ses Aaat ^ 
those »ho were speciaUjr designated primarlW do ie^eh 

as a flUI-tijie researcher include him In goma 0 H. 

Assistants those M»se eimloirment 
^SuJ^^~S ^*™?"<»?1 (teaching) nor res^cST 
SoSS be iSSS l^tttSlT^*?* ^ *^ "i*" duties 

iJ^i^rd^in-^t^trrjoTs r Srih. 

^* ^Jfnt^fJ?/"^ !'J*"!}\^^* during the academic year. 



8S9 

o 

ERIC 



103 

issmcsicm for msmisi Fcm j .ft . 



I. The Aia of this torn is to obtain for a ffiven n^riod wi4>ti4«i 
aaaistants and teachina fellow paid from varioua aourcw of 

^* SS2J'*i^*22S*„^^'^^ "^"^ Teaching Assiatanta (Tch^Aaat.). 

Tf ''f^^L*® we used in Fowa I in diatingu^ehing 
Seameh Aasiatanta (Rea. Aaat.) and Other (^aduate AaSaSSf 

?S SSaSSf JSSV ^ matructiona 

^' f ^^'^^ dwr^ the academic year. 

Select that period which will provide dataioat rep^sentaU^ 
for the year and for which data is available. 
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STUDENT QUESTIONNAIRE OU IMPACT OF FUNDS 

FOR SCIENCE EDUCATION AND RESEARCH ON 
MICHIGAN PUBLIC INSTITUTIONS OF HIGHER EDUCATION 

-TP* ...Students In the State Supported Colleges and Universities of Uicbisan 

„ "^^^^ questionnaire is one oi several data-collecting instruments being employed 
in-.^otJ"^ °^ ^I^P*?' °^ Federal and non-Federal funds for science research and 
M?^h?.in" four.year, state-supported colleges and universities in 

Michigan. The study is sponsored by the National Science Foundation and has the 
support oi each of the twelve state institutions. The Michigan State Board of Edu- 
are related^paJ ties"*'^ °* representatives from business, industry, and labor 

The questionnaire is designed to be administered to senior maiors. degree- 
seeking graduate students, and students pursuing first professional degrees in 
science and engineering. The purpose of the questionnaire is to obtain a sample 
ot student perceptions of the impact of Federal and non-Federal funds on science 
research and education programs in the institutions. A specific end is to obtain 
data on the impact of differe»;t kinds of financial assistance upon the-ticademic 
activities and career plans of students. 

The information gained through this questionnaire will make an important 
contribution to the conclusions of the study. Hence we hope you will give it 
your immediate and thoughtful attention. The responses which are given will be 
treated confidentially. All tabulation and analysis of data will preserve the 
complete anonymity of the respondents. 



Paul L. Dressel 

Director of Institutional Research, Michigan State University 

Director of Study on Impact of Federal and non-Federal Funds on Science Research 

and Education 



Instructions ; 

1. An answer sheet is enclosed with the question booklet, please mark 
the one answer to each item applicable to you in the appropriate 
space on the answer sheet. 

2. In marking your answers, please use a No. 2 pencil or the pencil which 
is jthe closest one you have~Fo~a"T3o.~2~Tn Tead hardiiessT" ' 

3. Make only one mark for each item. 

4. Do not make any mark» in the 0 column. 

5. When you have completed the questionnaire, please put it in the enclosed 
addressed envelope and return it by U.S. mail, unless other instructions 
for return are requested in an accompanying lett er. R eturn " tibtK ihe 

ques t lonnai rebookle t and "tHe answer sheet. 



Background Information 

—L. — inidlitutlon you are currently attending; 

1. MichiKan Stato University 

2. Michigan Technolugical University 

3. University ot Michigan 

4. Wayne State University 

5. Western Michigan Univers^tity 



2. .Ago 


at 


laat birthday: 






1. 


20 


or under 6. 29 


or 


30 


2. 


21 


or 22 7. 31 


or 


32 




23 


or 24 8. 33 


or 


34 


4. 


25 


or 26 9. 35 


or 


over 


5. 


27 


or 28 







3. Marital statuti^: 
1. Single 

2* Married, spouse employed 

3« Married y spouse not employed 

4. Major field of study (the inclusions 
noted below indicate areas concerning 
which there might be debate, not the 
areas most clearly included in the 
c ategories) 

1. Engineering (include Agricultural 
Engineering in this category) 

2. Physical Sciences (include Mathe- 
matics, Statistics^ and the Earth 
Sciences in this category) 

3. Life Sciences - Biological (include 
Physical Anthropology, Anatomy, 
Pharmacology, Pathology, and Physi- 
ology in this category ) 
Life Sciences - Agricultural 
Life Sciences - Medical (inclu:de 
Health Sciences, Dentistry, Veteri- 
nary Medicine » and all clinical 
sciences in this category) 
Psychology 

Social Scien<^es (include Agricultural 
Economics, Social Anthropology, and 
Economic and Social Geography in 
this category) 
Other Sciences, 



5. 



6, 



7. 



4. 
5. 



6, 
7, 



8. 



. Degree currently being sought: 
1. 

3. 
4. 



5. 



Bachelor 
Master 
Ph.D. 

First professional degree (include 
M.D. , 0«.D.S, and D.V.8.) 
Other 



Current type of assistance being re- 
ceived (other than loans) 

1 « None 

2. General duty assistantship 

3. Teaching assistantship or teaching 
fellowship 

4* Research assistantship 

5. Fellowship 

6. Scholarship 

7. Traineeship 

8. Other 

Source of assistance (Federal) designa- 
ted in Item 6 

!• NIH 7. Other 

2. DOD 8. None 

3. AEC 

4. NASA 

5. NSF 

6. Office of Education 



8. Source of assistance (non^Federal) 
designated in Item 6 

1* Private foundation 

2. Private industry or business 

3. University 

4. Other 

5. None 

Stretch-out of Graduate Study for a Master* s 
Degree " ' ■ 

Answer items 9 through 15 only if you are- 
a graduate student, or intend to become a 
graduate student ^ pursuing a master*s or 
Ph.D. degree. Otherwise, go on to item 16, 

♦ 41 

Use the following key to answer items 9 
through 13: 

Key: 1. One year or less 

1- 2 years 

2 years 

2- 3 years 

3 years 

3«4 years 

4 years 
4-5 years 

5 years or more 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



9 
10 

11 

12 
13 



In your opinion, how much time is needed to 
complete the requirements for a master* s 
degree in your field of science under the 
various conditions of student financial 
assistance described in items 9 through 13? 

Time needed by a student who holds a 
graduate scholarship or fellowship 
without required duties. 
Time needed by a student who holds a 
half-time teaching assistantship or 
teaching fellowship. 
Time needed by a student who holds a 
half-time general duty assistantship. 
Time needed by a student who holds a 
half-time research assistantship. 
Time needed by a student who neither is 
employed nor requires any of the types 
of financial support described in items 
9 through 12. 

*4i4i — 



14. Do you think that the period of time - 
it takes to obtain a master *s degree 

is too long? 

1. Yes 2. No 3. Uncertain 
If your answer to item 14 is yes, answer 
item 15. Otherwise, go on to item 16. 

15. As contributor to excessive time stretc' 
out in obtaining a master *s degree 

1. the degree requirements set by the 
granting institution are of prime 
importance. 

2. the burden of the duties associated 
with an assistantship or teaching 
fellowship are of prime Importance. 

3« both of the factors noted in choices 
1 and 2 are very important , and it ^ 
is impossible to distinguish which 
is more important. 

4. neither of the factors noted in 
choices 1 and 2 is of prime impor- 
tance. 



*^r- lias 



St retch -out ot Graduate Study for g Ph.D. 
yegree ' " 

Answer Itemn 16 through only 11 you arc 
working for, or intend to work for, a Ph»D. 
degree. Otherwise, go on to item 23. 

"Une the tollo'ving key to answer items 16 
through 20. 

^^XL^ -3 years or less 

2. 3*4 years 

3. 4 years 

4. 4-5 years 

5. • S years 

6. 5-6 years 

7. 6 years 

8. 6-7 years 

9. 7 years or more 

— In your opinion » how much time is needed to 
complete the requirements for a Ph*D. degree 

_ in your field under the various conditions 
of student financial support described in 
items 16 through 20? Assume that the student 

- starts with a bachelor* s degree and receives 

zra given type -of~asslstance continuously from 
the start of the doctoral program through 

—the completion of his dissertation. 

16. Time needed by a student who holds a 
graduate scholarship or fellowship 
without duties. 

17. Time needed by a student who holds a 
half-time teaching assistantship or 

— fellowship. 

. 18. Time needed by a student who holds a 
half-time general duty assistantship. 

19. Time needed by a student who holds a 
half-time research assistantship. 

20. Time needed by a student who neither 
is employed nor requires any of the 
types of financial support described 
in items 16 through 19. 

.21. Do you think that the period of time 
it takes to obtain a Ph.D. degree is 
too long? 

1. Yes 2. No 3. Uncertain 

If your answer to item 21 is Yes» answer 
-. item 22. Otherwise, go on to item 23 • 

22. As contributor to excessive time 
stretch-out in obtaining a Ph.D. 
degree 

1. the degree requirements set by the 
granting institution are of prime 
importance. 

2. the burden of the duties associated 
with an assistantship or teaching . 
fellowship are of prime importance. 

3. both of the factors noted in choices 
1 and 2 are very important, and it 
is impossible to distinguish which 
is more important. 

4. neither of the factors noted in 
choices 1 and 2 is of prime impor- 
tance. 



Preferred Methods of Support 

23. In your opinion, which me thud of 
assistance has the most prestige? 

1, General duty assistantship 

2, Teaching assistantship or fellowship 

3. Research assistantship 

4. Fellowship 
3. Scholarship 

6. Traineeship 

7. Other 

8. ^ No opinion 

24. Which method of assistance would you 

consider most helpful to your pro- 
fessional development? 

1. General duty assistantship 

2. Teaching assistantship or fellowship 

3. Research assistantship 

4. Fellowship 

5. Scholarship 

6. Traineeship 

7. Other 

8. No opinion 

25. If you ^eare "planning to continue your 

studies next year and were able to 
obtain any type of support « which 
method of support would you prefer? 

1. General duty assistantship 

2. Teaching assistantship or fellowship 

3. Research assistantship 

4. Fellowship 

5. Scholarship 

6. Traineeship 

7. Other 

8. No opinion 

26. Did the amount of financial aid to be 

received influence you to attend the 
institution where you have currently 
enrolled? 

1. Very much 

2. Somewhat 

3. Relatively little 

4. Not at all 

5. Not receiving aid 

27. Without the financial aid you are re- 

ceiving would you be able to pursue 
your studies at this time? 

1. Yes 3. Uncertain 

2* No 4. Not receiving aid 
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28. 
29. 
-30. 
31. 



32. 



33. 
34. 



3S. 



Listed below in items 28 through 34 aro 
some possible effects of the research 
carried on by professors upon their teach*- 
ing activity. Use the following key to 
indicate whether or not you agree with the 
statement of effect tset forth in each item. 

Key_2 1. Agree strongly 

____ 2, Tend to agree 

__ 3. Uncertain 

4. Tend to disagree 

5. Disagree strongly 

Research keeps a professor abreast of 
his field. 

Research leaves a professor too little 
time for classroom preparation. 
Research results in the introduction of 
highly relevant material into a course. 
Research results in the introduction of 
material which assumes a higher level 
of sophistication than most students 
have. 

Research makes a professor unavailable 
for personal conferences regarding 
matters pertaining to the course. 
.Research stimulates a professor's 
desire to teach. 

Research has no effect on the quality 
of teaching. 

Are you, or were you, employed or sup- 
ported financially as an undergraduate 
research assistant to a member bi the 
faculty or research staff of the college 
or university which you are attending 
or attended as an undergraduate? 

1. Yes 2. No 

If Yes, please answer item 36. Otherwise, 
go on to item 37. 

36. Did the activity as an undergraduate 
research assistant contribute positively 
to your educational development in your 
area of scientific interest and focus? 

1. Very much 

2. Somewhat 

3. Relatively little 

4. Not at all 

37. How would you evaluate your learning 
experience as a student in undergrad- 
uate courses taught by graduate teach-* 
ing assistants or graduate teaching 
fellows? 

1. Very satisfactory 

2. Generally satisfactory 
3* Generally unsatisfactory 

4. Very unsatisfactory 

5. No such experience 

The remaining items on the questionnaire are 
to be answered only by graduate students who 
are currently pursuing a master's or Ph.D. 
degree. If you are an undergraduate or a 
student pursuing a first professional degree, 
do not answer any item beyond item 37. 



39. 



On the basis of your experience do 
you think that individual professors 
have more graduate students assigned " 
to them than they have time adequately 
to supervise or assist? 

1, Usually 
2! Sometimes 

3. Rarely 

4 . Never 

5. Uncertain 

How would you evaluate your learning 
experience as a student in graduate 
courses taught by graduate teaching 
assistants or graduate teaching fellows 
1. Very satisfactory 

Generally satisfactory 
Generally unsatisfactory 
Very unsatisfactory 
No such experience 



2. 
3. 
4. 
5. 



40. 



What do you plan as your primary ac* 
tivity after completing work on the 
degree you are currently pursuing? 

1. Pursue'another graduate or pro- 
fessional degree program. 

2. Do research in a university with- 
out pursuing a degree. 

3. Engage in university or college 
teaching and research. 

4. Engage in elementary or secondary 
teaching and/or research. 

5. Engage in business and industry 
service and/or research. 
Engage in government service and/or 
research. 

Become self-employed. 
Other. 



6, 

7. 
8. 



The remaining items on the questionnaire are 
to be answered only by graduate students 
who currently hold a graduate teaching 
assistantship or teaching fellowship, a 
graduate research assistantship, or a gen«» 
eral duty graduate assistantship. if you 
are a graduate student not in one of these 
categories, do not answer any item bevond 
item 40. 

Work Expe rience as a Graduate As sistant or 
Teacning Pellow - 

41. The most significant benefit that one 
could gain from holding the type of 
an assistantship or teaching fellowship 
which he deems most desirable Is that 
it could provide 

a source of income, 
a means of becoming more proficient 
in the subject matter of a field 
of science. 

an opportunity to learn research 
techniques and methods, 
an opportunity to gain teaching 
experience, 
other. 



1. 
2. 



3* 
4. 
S. 
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Have your assistantship or teaching 
fellowship duties been related to the 
area of future employment you intend 
to pursue? 

1. Very much 

2. Somewhat 

3. Relatively little 

4. Not at all 



-43. 



How do vou think vou arc viewed » as a 
graduaii? a.sHistanl or teaching iollowi 
in the eyes oX the university*si pro- 
fessional staff? 



1, 

2. 
3. 



4. 
5. 



Accepted by most senior staff as 

a valued peer 

Regarded and respected as an in tern » 
but not as a full-fledged colleague 
Regarded as a **hired hand*S in a 
status between clerical and pro^ 
fessional staff 

Regarded on a par with clerical staff 
Viewed as Just another graduate 
student 



44. How would you generally evaluate the 
procedures of supervision by faculty 
or research director over your work 

as a teacher, researcher, or general 

assistant? 

_ !• Very satisfactory 

2* Generally satisfactory 

- 3. Uncertain 

— ^_ 4. Generally unsatisfactory 

^ &. Very unsatisfactory 

45. Do you feel that you are too closely 
and rigidly supervised and directed 
by faculty or research director? 

!• All of the time 

2. Most of the time 

3. Some of the time 

4. Never 

46. Do you feel that faculty or research 
directors pursue their individual 
interests to the neglect of adequate 
supervision and direction over your 
work as teacher , researcher, or 
general assistant? 

!• All of the time 

2. Most of the time 

3. Some of the time 

4 . Never 



49. Do you feel that the duties you 
perform related to your assistantship 
or teaching fellowship make reasonable 
use of your abilities? 

1. All of the time 

2. i!ost of the time 
3« Sot;:e of the time 
4 . Never 

50. Do you feel that your duties are 
important as part of your professional 
training? 

1. All of the time 
2« Most of the time 

3. Some of the time 

4. Never 



47, 



48. 



What Is the number of hours you spend 
per week fulfilling the duties of 
your graduate assistantship or teach- 
ing fellowship? 

1. 0-2 

2. 3-^5 

3. 6-8 

4. 9-11 

5. 12-14 

6. 15-17 
?• 18-20 
8. over 20 

Is the work connected with the duties 
of your graduate assistantship or 
teaching fellowship routine? 

1. All of the time 

2. Most of the time 

3. Some of the time 

4. Never 
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QUESTIONS FOR DISCUSSION WITH TOP ADMINISTRATOSS 

1. What relationship exists between the objectives and goals of the 
institution and the availability of outside funds, public or 
private, for science research? 

A. What kind of a program of science research, if any, is basic 
for the attainment of the fundamental goals of the institution? 

^* Is a signifiggjj^ contribution to the instructional program 
tI ?® f»ftitution made by the support of science research? 
If significant, in what major ways? 

C. Are science research funds from outside sources necessary 
or highly desirable for the attainment of the~institution ' s 
goals or are the institution'^ own funds adequate? 

II. What have been some of the specific impacts which the availability 
or lack of availability of outside funds for research have had 
upon the institution? linpact upon; 

A. New academic programs established or which the institution 
desires to establish? 

B. The historic balance or relative emphasis among the 
scientific disciplines? 

C. The kinds of research conducted - e.g., areas of research- 
basic or applied J "big" science or "little" science * 

D. Quality and compensation of faculty and type of faculty 
needed to attain the institution's purposes 

B. Numbers and quality of students in science areas 
F. Other 

III. If greater amounts of research funds ftom outside sources are 
needed and desired by the institution, are there any scientific 
areas which can be designated as having been assigned highest 
priority? 

IV. If awards for science research by outside sources are needed and 
desired, are some means of conveyance of research awards considered 
more appropriate to the attainment of the institution's goals than 
other ireans? e.g.: 
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A. General or broad purpose awards vs. project aMards 

B. Grants or contracts? 

^* d^^^Lo^*^® institution, to research bureaus, to academic 
departments, or to individuals 

V. Are awards for scientific research from some outside sources of 
fMnds preferred over awards from other sources? If so, why? e.g.: 

^' tSSrcesr^®"* programs supported by Federal and nonFederai 

B. Are the means of conveyance and the terms of awards of some 

fn^f ^u"'°''fu''*'"*^''°^''® attaiament_of the institution's 

goals than those of other sources? **'uvAw*i s 

VI. What is the level of coordination in the process of making science 
research awards to the various state colleges and uni^^ties? 

A. Is there any evidence of the coordination of science research 

ctwQJTGLS • 

1. oy the granting agencies? 

2. by persons or groups within the State university and 
higher education systems? 

^' ?!®f ^ award from one source supplement an award fl-om another 
or tend to stimulate a similar award from another source? 

C. Do current patterns of support among the state colleges and 
universities give adequate consideration to: 

1. Geographical spread of research opportunities among 

scientists? * 

2. Promotion of economic development of regions (also 
responses from some leading. business and labor leaders 
in the state will be obtained on this) 

3. Promotion of science education as a general social 
benefit or cultural gain? 

h. Meeting the educational needs and demands for graduate 
programs in new" or developing universities? 
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5. PJromoting scientific aavance as such, rather than 
specific missions of Of^encies? 

6, Acceptable criteria of balance ajaong the fields of science? 

vn. In what ways, if any, do the institutions in the state presently 

cooperate to plan and conduct joint programs of scientific research 
and of science education at the graduate and undergraduate levels? 
Should such cooperation be increased? 

VIII. What have been the most injportant, specific impacts upon the 

institution of outside funds which contribute to science education 
instructional programs)? Such funds would provide for buildings 
and equipment, student assistance, and support of special programs. 

A. Contributions to the undergraduate science program? 

B. Contributions to the graduate science program? 

C. Relationships, if any, of institutes for elementary, 
secondary, and college teachers to curriculum and to 
program development, to faculty improvement, and to 
the public service function of the institution. 

DC. What major changes, if any, have occurred in the organizational 

structure of the institution and in the functions of its personnel 
which have resulted from an increased use of outside funds for 
science research and science education programs? 

A. Establishment of special bureaus or agencies for science 
research or education? 

B. Establishment of a coordinating agency in the central 
administration? 

C. Changed role of the business office? 

D. Changed procedures in acquiring and administering science 
research or education funds? In the fonmilation and conduct 
role ^^^'^^^^ research or educational project, what is the 

1. the individual faculty member? 

2. the peers of the faculty member who is an 
investigator or director of an educational program? 
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3. related deans and department chairmen? 
k. members of the central administration? 



. If an increase in funds is needed and desired by the institution 
during the next few years for science research and education, 
what uses for the funds would be emphasized and what sources 
would be expected to provide these funds? 

A. Ideally, how would the funds be allocated among uses for 
capital improvements and for direct expenditures on research, 
student assistance, and programs for improvement of science 
education? 

B. What expectations, if any, does the institution have as to 
the relative roles of general state appropriations, special 
state and local grants, Federal grants and contracts, and 
private industry and foundation grants in providing the funds? 
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MimviBW HEMS FOR DEEARIMENT CHAIRMEN AND FACUMY 

S^'-IIf! ifL*^ ^ of your departaent raUted to the conduct 
of scientific research? *.««*uwv 

A. Is there a relative ranking in lioportance aonng the alas of 
S*^rew»S?* graduate instruction, and conduet 

®* 8oals of the department related to the 

goals or mission of the college or university? 

C* About i^t prq?wtion of the meoibers of SDur department 

spend at least 20% of their tine in research activity? 

D. Is the research activity of the menibers of your department 
strongly si^portive and/or seriously restrictive of the 
instructional activity of the department? 

ISUl/f^*?' ln(Portant in determining the initiation and 
conduct of a research project at the college or university? 

A. How siffiificant are the following factors? 

!• Interest of an individ\ial researcher 

2. Facilities of the institution for given types of research 

3. Availability of professional personnel to assist in 
the project 

Availability of "seed money" provided by the institution 
to begin a research project 

a. Does the institution have an estsblished poUev of 
providing such Ainds? 

b, Does^ funding of a project by one source help or hinder 
receiving f^mds from other sources for that project? 

5- Availability of major outside fVmds to finance the project 
6. Other 
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B» Da the conduct of rosearch sponsored by in outside e^ency 
~ vfalch provides funds, do you eustooarily see conflict or 

— coincidence between the sins of the principal investisator/s 

and the ' 

1* ndssion of the sponsor 

2* •dvancenen.t of the state of the sciences 

3* science instructional process 

overall developaeii t and fulfillment of the *< Pff of 
the- college or umwsity - 

111. Wiat characterizes the type of research which you and others la 
your field of science at your.4astitution would oost MHy to have 
carried on at the institution- ? Why? 

A* Preference for basic or applied research? 
B* Research under grant or contract? 

C. Jtesearch conducted under grants to individuals or to the 
institution, the department, or a special research bureau 
6r institute 

D. Research carried on by individuals or larger-scale projects 
with oany persons involved* 

£• Are there some outside sponsors providing funds for which you 
would prefer to do research in ccoiparisoa to others? Wly? 

1. Federal (any particular agency or agencies you prefer 
or do not prefer) 

2. Non-Federal - state and local govemnents, private industry 
or foundations? 

F. Are there particular fields of research which you and others 
in your field of science thiflk that your institution should 
seek to develop most strongly by gaining research grants f^om 
outside sources? 
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!5ll5,if decUioownUdng prcMsess in the initiation and 

SJtltutl^r rcaearch or sel^ce education projects at your 

A, Vho aakes the following decisions? 

1. Decision on the scientific or educational soundness of the 
proiposal 

KSiS'JIoS?;*^'^ ^^^'"^ ^^^^ 

3. Djcision cn released tiae for faculty and the availabiUty 
or piqrsical space ^ 

U. Decision on the abiUty of the institution to share direct 
costs or assume part of overhead costs 

or 

^ proposal review and decislon-making dr jhe 
following p3ay? *^ 

1* Individual invctstigator 

2, Faculty coismittees 

3* Department chairmen and deans 

K Uealbeta of the institutions central administration 

C. Jo«s yow department have any long-range planning activities 
vo consider: 

1. Future research and Instructional progs'sms 

2. Faculty and staff which will he needed 

3. Funds needed and probable fttture sources for research and 
instructional programs 

^* !ISfl*'® flome^dflc impacts yspon the institution and its policies 
which result flrom either the presence or the lack of ftmds f S 
Science research* 

A. Impact on the recruitment and retention of the type of faculty 
neefM to attain the institution's fundamental goals and purposes 
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B» Itepact on the internal organizAtlon of your departnent and 
^ other science departments - role of departmental chairmen. 

^ 2 research oriented^ faculty^cpii^ed tojion-rese^ 

c. pgpaet on the availablUty of equipment for research and 
instruction 

1. To vh&t degree is research equipment eventually used 
in instruction? 

2* Is the utilisation rate of equipment purchased under 
research funds high or low? t«hat are the criteria for 
Juogp e n t i 

^* i^^KwfJ^'^i*^ programs for graduate students. 

What objectives does the institution pursue in its support 
of graduate students ft»om its own or ftrom outside ftinS? 

1. ftovlde a livelihood for the students 

2. Gain professional teaching and/or research assistance 

3. Provide training to graduate students in teaching and/or 
research 

VI. What is the extent of the use of outside facilities in research by 
the science faculty of your institution? ^esearcn oy 

A. Are there numerous and comoon activities of inter-institutional 
cooperation in research between your institution and others? 
Bxanqples, or problems making it difficult. 

B. Ifove your faculty mesibers made use of Pederally-smmorted 
national centers for science research? - . *^ . 

C. Does your, faculty place major reliance on their own institution* £ 
facilities and local setting for research activity? 
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INTERVIEW QUESTIONS RELATING TO SCIENCE EDUCATION EROGBAMS 

science education proGrams designed within- the^nstitution? 

A. What criteria are used to decide what area of science should 
oe emphasized within a program? 

B. What criteria are used to decide what type of student shall 
be related to a program? In the institutes, what criteria 
of selection are employed? 

C. What criteria are used to determine specific directions of 
a program? 

1. If equipment purchase program - criteria for deciding 
the type of equipment needed. 

2. If an instructional program - criteria for deciding 
specific course content and approach (e.f^., emphasis 
on science methodology, science demonstration, science 
substantive content). 

D. What role do persons in different positions in the institution 
play in initiating and developing a proposal to submit to a 
sponsor for consideration? 

1. Individual faculty members 

2. Department chairmen and deans 

3. Academic administrators in the central administration 
h. Fiscal officers 

^' ^L^t\'^''7t^^t ^ ^ s°i«"<^^ education 

• - program tend to draw some of the institution's own fund- to 

the program? tend to draw funds of other sponsors to th- 
program? 

* iSstit^tion? ^^-P^^^^ of science education. prograiiis on the 

A. How are staff selected for science education programs - how 
are they related to the re^aar academic departments and 
their functions? 

B. How are science education programs related to research activity? 
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C. How are sponsored science education institutes related to 
the development of other science programs and curricula in 
the institution? 

D. Do sponsored science education institutes help to attract 
hie;h quality studontc into regular academic programs of 
the institution? 

1. Attract freshmen who are influenced by secondary 
teachers attending institutes? 

2. Attract graduate students who move toward higher 
degrees after attending institutes? 

^* ?«r?«f^''4^^ members in the institution gained significant 
training from college teacher institutes held on other 
campuses? 

P. How do you rate the level of equipment utilization provided 
through science equipment programs? High, medium, or low? 
what IS the basis for the estimate? 

li.-.. Evaluation of science education institutes 

A. Do you have a method of assessing the impact of a program 
on participants? if so, what are the results? 

B. Do you have a method of assessing the impact of a prorram 
on the communities to which participants return? If so 
what are the results? 

C. Do you have means of determining whether the level of 
competence of participants is increasing, staying steady, 
or decreasing over time? If so, what is the tendency? 

D. Do .you have, adequate mea.ns of communicating the existence - 
of problems or a need for changes in a program to the 
sponsor? 

1. If so, what means are employed? 

2. If not, do you have proposals to better communication? 
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1. 



chLg?nra^e luofthS ^owledge is expanding a«d our technolo,,y' is ' 

faculti*>«? an/? J. J ^^'=="^«» as we±± as or graduate and research 

Of structured ^oup^^^t^ot^on^lt th»n traditional patterns 

prepared for iStiL^pIo^enS' individual may be less well 



Do you find the preceding statentent essentially correct 
If not, wherein is it inaccurate? 

How do you think these difficulties should be resolved? 



i™ed^at%":p;ii%U"n"oirobi:i/:rt^°^?s:^\^^^ 

and industry which supper? the InstltuMo^sr^'uS^e^sitr^^^it'"''"^^^' 

Often display concern'SS possible ovfrelhasisl^^'Wiri.'- , 
ZeZdTllS:Z ^ve-s^tV"* ""^ °^ .:^oneVo\rr=" 
What comments do you have on these points of view? ' 

Should there be more support of research devoted to state and regional 
problems? 

How should such locally-oriented research be supported? 



fZu fe^L^«inr ""'"^^"S difficult to hold a ctronc 

reduced a^f sciences) unless teaching schedules are 

reduced and facilities and funds provided so that faculty members can 
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engage in research. Research involvement, in turn, leads to demands 
for graduate programs to supply graduate assistants to assist in 
research and often to assume some of the instructional load. One 
_ liberal arts college dean remarked recently: "it has -about reached 
the point where one cannot maintain an institution of any quality 
without embarking on graduate education." Although costs are much 
greater at the graduate level and hence total higher education expen- 
ditures may increase markedly by this diffusion of research and gradu- 
ate education, there are those who argue that there is no alternative. 
Research is becoming a way of life of faculty. Furthermore the demands 
for graduate degrees in education, business, government and other fields 
cannot be met unless graduate education is drastically eacpanded. 

Do you believe that such expansion of graduate education and research is 
wise and necessary? 

Can such eacpansion of graduate education and research be financed? 
If so, what new or expanded sources of support are to be found? 
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Table 2-7- IS 

Sources of Funds for Separately Budgeted Research 
in En?rlnoerin.-^ by Institution p >id Y^ar 



( m Thousands of Doll ars) ^ cqPT miMli 



Institution 
and Sources 
of Funds 


1957-58 


1960-61 


1963-64 






Ain't. ^ 


Am't. "jS 


Am't. 


% 


Am't. 


Am't. <fo 


U of M 
Federal 
Inst.O.F. 
Other NonF. 


2,973 77.7 
4 .1 

874 22.2 


^+,303 77.7 
391 7.0 
843 15.3 


6,506 
627 


83.9 
8.0 

8.1 


7,339 87.5 
369 4.4 
683 8.1 


8,460 89.4 
579 6.1 
423 4.5 


Total 


3,824 100.0 


5,537 100.0 


7,757 


100.0 


8.^91 100 0 


Q lif^p inn n 


Federal 
Inst.O.F. 
Other NonF. 


86 33.6 
114 44.5 
56 21.9 


158 36.2 
210 48.0 
69 15.8 


280 
350 


38.0 
47.5 


422 46.7 
•■^1 38.9 
-3 ' 14.4 


447 45.3 
376 38.1 
164 16.6 


Total 


256 100.0 


4^7 100 0 


m 


100.0 




907 100.0 


WSU 
Federal 
Inct .O.F. 
Other NonF, 






25 
64 


28.1 
71.9 


57 43.2 
4 3.0 

71 53.8 


148 78.7 
40 21.3 








89 


100.0 


132 100.0 


188 100.0 


Federal 
Inst. .O.F. 
Other NonF. 










233 69.5 
25 7.5 
77 23.0 


223 69.0 
11 3.4 
89 27 .*6 


Total 










335 100.0 


323 100.0 


Feaeral 
In£3t .O.F. 
Other NonF. 










l4 100.0 


3 7.1 
39 92.9 


Total 










l4 100.0 


42 100.0 
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Table 2-7.2S 

Sources of Fmids for Separately Budr,eted Resear 
in Physical SnIencgG by Institution and Year 

(in Thousands of Dollars) 



ch 



Institution 
and Sources 
of Funds 


1957-58 


.1960-61 


1963-6U 


1964-65 


19b5-66 




i 


Am't. i 


Am't. 




Am*t. io 


Am't. 


U of M 
Federal 
Inst.O.F. 
Otlier NonF. 


6,603 
17 


9^.2 
.2 
5.0 


9,556 9^.2 
314 3.1 
276 2.7 


lU,4o6 
343 

257 


96.0 

2.3 

1.7 


16.211 07 2 
362 2.2 
ll4 .6 


423 2.3 

1,279 7.0 


Total 




xuu . u 


10,lU6 100.0 


15,006 


100.0 


16,607 100.0 


18,233 100.0 


MSU 
Federal 
Inst.O.F. 
Other NonF. 


5 
35 


B5.9 

1.8 
12.3 


625 Sk.k 
37 5.6 


1,779 

26 


98.6 

1.4 


45 2.4 


J. J J J ( • 

58 2.9 


Total 


28U 


100.0 


662 100.0 


1,805 


100.0 


1,882 100.0 


l,''^H3 100.0 


WSU 

Inst.O.F. 
Other NonF. 








579 
U9 
45 


86.0 

7.3 
6.7 


blO 00. 'i 
51 7.2 

45 6.4 


73b 8b . 7 
6 .7 
88 10.6 


Total 








673 


100.0 


706 100.0 


830 100.0 


MTU 
Federal 

Other NonF. 












85 30.3 
10 3.6 
185 66.1 


48 

l4 4 . 4 
254 80 . 4 


Total 












280 100.0 


316 100.0 


WMU 
Federal 
Inst.O.F. 
Other NonF. 












47 6)4.4 
8 11.0 
18 24.6 


88 74.0 
11 9.2 
20 16.8 


Total 












73 100.0 


119 100.0 



(continued) 



ERIC 



291 



Table 2-7. 2n (continued) 











lybH-up 
















and Sources 












of Funds 


Am't . % 


Am't. i 


Am't. 


Am't. 


Am't. </. 


CMU 












Federal 
Inst .O.F. 




Ik 69. u 






7 100.0 






Ip 30 


J 100*0 


h 100 , 0 








49 100.0 


7 100.0 


k 100.0 




7 100.0 














Federal 
Inst .O.F, 






30 100.0 


23 100.0 


10 100.0 


utner wonF. 












Total 






30 100.0 


23 100.0 


10 100.0 


OU 












Federal 
Inst.O.F. 






5 83.3 


9 50.0 


9 31.0 


Other NonF. 




1 100.0 


1 16.7 


9 50.0 


20 69. 0 


Total 




1 100.0 


6 100.0 


18 100.0 


29 100.0 
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Table 2-7. 3S 

Separately Budr.gted Research ExTJenditures in 
Chemistry and Mathematics. 1963>66 
at U of M, MSU. and WG U 
by Somx'e of Fimds 

(in Thousands of Dollars) 





U of 


M 


MSU 


WSU 


Source of Funds 


Chemistry 


Math 


Chemistry Math 


Chemistry 


Math 


Federal 


1,333 


1,330 


1,0149 k-^h 


1,U10 


IU7 


NonFederal . 


169 


10 


77 0 


232 


1 


Total 


1,502 


1,3^0 


1,126 I+3U 


1,61+2 


1^4^ 
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Table 2-7. 



12'^ 



Sourcer of Funds for Separately Budgeted Research in 
Life Sciences - Medical, by Institution and Year 

(ir Thousands of Dollars) 



Institution 
and Sources 
of Funds 



U of M 
Federal 
Innt.O.F. 
Otlier NonF. 

Total 

MSU 
Federal 
Inst .O.F, 
Other NonF. 

Total 

WSU 
Federal 
Innt.O.F, 
Other NonF. 

Total 

FSC 
Federal 
Inst. O.F, 
Other NonF. 

Total 



1957-58 



Am't. 



1960-61 



2,3^0 67.0 
^73 13.5 
681 19.3 



3,^97 100.0 

^4 18.2 
12 5^.5 
6 27.3 

22 100.0 



Am^t. % 



3,388 66.9 
Y6c 15.0 
yiS 18.1 



5,066 100.0 



151 8U.8 
13 7.3 

1^ 7.9 



178 100.0 



7 100.0 
7 100.0 



1963-6U 



Am»t. 



5,105 75.1 
79^ 11.6 
902 13.3 



6,801 100.0 



201 
26 

8 



85.5 
11.1 

3.J+ 



235 100.0 

2,083 79.9 

52'4 20.1 



l96i+-65 



Am ' t . % 



2,607 100.0 



2 50.0 

2 50.0 
k 100.0 



6,102 75.1 
928 11. 14 
1,095 13.5 

8,125 100.0 



221 86.7 
26 10.2 
8 3.1 

255 100.0 



1,835 

66 
U89 



76.9 
2.6 
20.5 



2,385 100.0 

1 25.0 

3 75.0 
k 100.0 



19b5 -66 



Am't. 



6,267 7^+.^ 
1,009 IK 9 
l,li*5 13.7 



8, to 100.0 



831 

28 
27 



93.8 
3.2 
3.0 



886 ioo.o 



1,5*^8 78.7 



J425 ^ 



1.3 



1,993 100.0 

1 33.0 

2 67.0 

3 100.0 
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Table 2.7.5s fiKT copy yiW||lj|Bj£ 

Sources o f Punds for Separately Budfreted Research in 
Life Sciences - Aftrloulture. by Institution and Year 



(in Thousands of Dollars) 



InGtitution 
and Sources 
of Punds 


1957-58 


1960-61 


1963-64 


1964-65 


1965-66 


Am ■' t . % 


Am*t. % 


Am ' t . % 


Am*t. % 


Am't. 


U of M 
Federal 
Inrt. O.F, 
Other NonF. 

Total 

MSU 
Federal 
Inst .O.F, 
Other NonF. 

Total 

Federal 
Inst.O.F. 

Other NonF. 

Total 


23 62.2 

lU 37.8 


41 67.2 
20 32.8 


54 73.0 
20 27.0 


% 78. 7 
26 21.3 


lUi 98.8 


37 100.0 

379 15.1 
1,619 64.4 
515 20.5 


61 100.0 

592 20.9 
1,812 64.0 
428 15.1 


74 100.0 

1,068 32.7 
1,660 50.9 
53^ 16.4 


122 100.0 

1,406 35.2 
2,029 50.8 
555 14.0 


I6S 100.0 

2,286 1I5.8 

2,153 43.1 

553 11.1 


2,513 100.0 


2,832 100.0 


3,262 100.0 


3,990 100.0 

4 10.5 
4 10.5 
30 79.0 


4,992 100.0 

23 5^'.0 
2 5.1 
14 35.9 


38 100.0 


39 100.0 
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Table 2-7. 6S 

Soureos o f Funds for Separately Bud^^etod Research in 
Life Sciences - niol ofUcal. by Institution and Year 

(in Thousands of Dollai's) 



Institution 
and Sources 
of Funds 


1957-58 


1960-61 


1963-6^+ 


196I4-.65 


i96';-6G 


Am't. i 


Am't . % 


Ain't. % 


Am't. $ 


Am't. % 


U of M 
Federal 
Inst .O.F. 
Other NonF. 

Total 

Federal 
Inst .O.F, 
Other NonF. 

Total 

WSU 
Federal 
Inst .O.F. 
Other NonF. 

Total 

wru 

Federal 
Inst .O.F. 
Other NonF. 

Total 

WMU 
Federal 
Innt .O.F. 
Other NonF. 

Total 


1,555 70.7 
^+^1 20.0 
202 9.2 


2,2U6 70.7 
581 18.3 
3^8 10.9 


3,388 78.2 
612 li+.i 
33^ 7.8 


3,682 76.9 
652 13.6 
i+56 9.5 


U,02U 71+. 3 
721 13. U 
637 11.8 


2,198 99.9 

^9^ ko.o 
6U2 51,9 
100 8.1 


3,175 99.9 

720 U8.5 
6UI4 k^.k 
120 8.1 


k,llk 100.0 

1,811 68.7 
658 2^4.9 

169 6.^4 


U,790 100.0 
Z,Okh 66.7 

sui 27.5 

177 5.8 


5,382 100.0 

2,299 68. ^> 

850 

20h 6.1 


1,236 100.0 


1,W 100.0 


2,638 100.0 

832 9^.0 
53 6.0 


3,062 100.0 

857 87.0 

13 1.3 
115 11.7 


3,353 100.0 

em 77.3 
30 Z.k 

171 19.3 


885 100.0 


985 100.0 

12 33.3 

6 16.7 
18 50.0 

36 100.0 
5 100,0 


885 100.0 

15 38.5 

6 15.4 

18 '46.1 

39 100.0 

7 50.0 
7 50.0 


5 100.0 


1^4 100.0 



(continued) 
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Table 2-7. 6S (continued) 



Institution 
and Sources 
of Funds 


1957-58 


1960-61 


1963-64 


196^+ -65 


1965-66 


Am't. i 


Am ' t . $ 


Am * t . fo 


Am't , € 


i 


CMU 
Federal 
Innt. O.F, 
Other NonF. 




35 100.0 


k 100.0 






Total 




35 100.0 


h 100.0 






mm 

Federal 
Inst. O.F. 
Other NonF. 






13 100.0 


h 100.0 


9 100.0 


Total 




• 


13 100.0 


k 100.0 


9 100.0 


OU 
Federal 
Tnst.O.F. 
Other NonF. 






11 100.0 


38 100.0 


Qh 100.0 


Total 






11 100.0 


30 100.0 


8h 100.0 
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BEST COPY fmmiL 

Table 2-7.73 

Soureec of Funds for Separately Budgeted Research 
in Social Sciences by Institution and Year 



(in Thousands of Dollars) 



Institution 
and Soiu*ces 
of Funds 


1957-58 


1960-61 


1963-61+ 


196i+-65 


1965-66 


Am't. % 


Am't. % 


Am't. % 


Am't. % 


Am't. % 


U of M 
Federal 
Inst .O.F, 
Other NonF. 

Total 

MSU 
Federal 
Inst .O.F, 
Other HonF. 

Total 

WSU 
Federal 
Inst. O.F. 
Other NonF. 

Total 

WMU 
Federal 
Inst. O.F. 
Other NonF. 

Total 

NMU 
Federal 
Inst .O.F. 
Otlier NonF. 

Total 


6kl k9.o 
221 16.9 
hkj 3^.1 


928 U9.0 
218 11.5 
750 39.5 


1,389 58.6 
253 10.7 
730 30.7 


1,662 1+9.6 
303 9.0 
1,385 1+1.3 


1,838 1+3.1+ 
361 8.5 
2,033 ^+8.1 


1,309 100.0 

201 37.2 
320 59.3 
19 3.5 


1,896 100.0 

233 33.2 
^20 59.8 
1+9 7.0 


2,372 100.0 

270 31+. 8 
3hQ kk.Q 
158 20.1+ 


3,350 100.0 

316 31+.9 

h26 1+7.0 
16I+ 18.1 


l+,232 100.0 

1+62 1+3.7 

^17 39.5 
178 16.8 


5I+O 100.0 


702 100.0 
6 100.0 


776 100.0 

13 76.5 
1 5.9 
3 17.6 


906 100.0 

^ 9.3 
39 90.7 


1,057 100.0 

11 50.0 
11 50.0 


17 100.0 


1+3 100.0 

1+8 65.8 
25 3^.2 


22 100.0 

1I+ 3'+.l 
27 65.9 


73 100.0 
27 100.0 


1+1 100.0 
16 100.0 


6 100.0 


27 100.0 


16 100.0 



(continued) 
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BEST COPY AVAILABLE 

130 



Table 2-7. (continued) 



Inst Itution 
and Sources 
of Funds 


1957-58 


1960-61 


1963-6^1 


I96I+-65 


1965-66 


Ani • t . % 


Am't. $ 


Am • t . % 


Am't. % 


Am't. i 


OU 
Federal 
Inst .O.F. 
Other NcnF. 

Total 

FSC 
Federal 
Inpt.O.F. 
Other NonF. 

Total 






15 100.0 


k 100.0 


3 100.0 


15 100.0 


h 100.0 


3 100.0 

3 100.0 
3 100.0 
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BEST COPY AVAILABLE 
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BEST COPY AVAlLABli 

Table 2-7. 8S 

Soiircos of Funds for Sepai^ately Budgeted Research 
in Psycholor^V by Institution and Year 



(in Thousands of Dollars) 



Institution 


1957-58 


1960-61 


1963-6J+ 


196^-65 


1965-66 












and Sources 












of Funds 


Ain't. % 


Ajn't. % 


Am't. i 


Am'tl % 


Am't. 


U of M 












Inst. O.F. 

Other NonF. 


!iQ7 qp 0 
2 .k 

^6 7 6 


*J J J yj. . 5^ 

2 .3 

5k 78 


Q<^9, oil ii 

2 .2 


yf5 05.2 
98 8.6 

( ± 0 . C 


1,21d 00. h 

103 7.5 
4,1 




M-fp JuUU.U 


009 100.0 


1,025 100*0 


l,li|U 100.0 


1,375 100.0 


MSU 












Federal 
Inst. O.F. 


7 17 1 


inn 0 




c:0i yo , u 


209 97.7 


Other NonF. 


3^+ 82.9 


51 33.8 




k 2.0 


5 2.3 


Total 


hi 100.0 


151 100,0 


168 100.0 


205 100.0 


21U 100.0 


WSU 












Federal 
Inst. O.F. 






79 98.7 


106 99.1 


93 96.9 


Other NonF. 






1 1.3 


1 .9 


3 3.1 


Total 






80 100,0 


107 100.0 


96 100.0 


WMU 












Federal 
Inst. O.F. 
Other NonF. 








5 ^+5.5 

6 5^.5 


17 68.0 
8 32.0 


Total 








11 100.0 


25 100.0 


CMU 












Federal 
Inst. O.F. 






^^^^ p 


ho 100.0 


6 100.0 


Other NonF. 






5 55.6 






Total 






9 100.0 


^40 100.0 


6 100.0 



(continued) 
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i.32 

Table 2-7. 8S (continued) 



Institution 
and Sources 
of Funds 


19'/^!36 


1900-61 


1963-64 


I96U-65 


1965-66 • 


Am't. % 


Am't. % 


Am't. % 


Am't. % 


Am't. % 


MMU 
Federal 
Inst. O.F. 
Other NonF. 

Total 

OU 
Federal 
Inst .O.F. 
Other NonF. 

Total 






10 100.0 


1 100.0 


2 100.0 

2 100.0 
2 100.0 


10 100.0 


1 100.0 


2 100.0 
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Table 3-2S 



Poreont of Faoulty Considering: Themselves 
Wgll-Informed of the Research Support 
Proj^rams of Four Types of Sponsors 

(N - 51^) 







Percent of Faculty Responding 


xns u 1 iiuuion 




Federal 


State 
or Local 
Government 


Private 

Profit 

Corporation 


Private 
Foundation 


U of M 


96 


85. U 


21.9 • 


27.1 


31.3 


MSU 


96 


80.2 


30.2 


29.2 


hl.7 


WSU 


kz 


78.6 


19.0 


16.7 


33-3 


WMU 


U2 


61.9 


21. i+ 


li^.3 


31.0 






55.9 


26.5 


lk.7 


21.2 


cm 


U6 


32.6 




6.5 


13.0 


EMU 


37 


7S.h 


21.6 


16.2 


32. U 


NMU 


27 


i48.1 


25.9 


1U.8 




OU 


27 


77.8 




11.1 


25.9 


FSC 


29 


37.9 


10.3 


10.7 


10.3 


GVSC 


38 


hk.7 


10.5 


13.2 


26.3 



SVSC was omitted as there were only 3 responders. 
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Table 3-3S 

Toadoticy for tho Most Aide Faculty to be Attracted 
To Institutions and Departmonts Most 
Heavily Supported in Regestrch 

(No responses and no opinions eliminated, N ^ H97) 







Faculty Responses by Percent 


Institution 


(N) 


Strong -4" 


Some 


No + or - 


Tendency 


Tendency 


Tendency 


U of M 


93 


75.3 


23.7 


1.1 


MSU 


95 


69.5 


26.3 


h,2 


WSU 


hi 


65.8 


3^.2 




WMJ 


ho 


72.5 


27.5 




MTU 


33 


57.6 


36. U 


6.1 


CMU 


h3 


65.1 


25.6 


h.G 


EMU 


38 


65.8 


3^.2 




NMU 


25 


52.0 


i+8.0 




ou 


27 


7^.1 


25.9 




FSC 


26 


76.9 


19.2 


3.8 


GVSC 


36 


50.0 


U1.7 


8.3 



ERIC 
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ERIC 



Table BEST COPY AlfitLQLE 

l'.f')aa Foi'n;n^* of Gcience SuPTtcrt by Federal Airencler, 
t.o Michl^^an Public Inst 1 tut lons-^'Hf 
(in Thousands of Dollars) 



MSU 



WMU 



ou 



cm 



EMU 



FSC 



vm-^Q ior.i^-6i 1963-6I4 196U-65 1965-66 



U of M 

NIH 563 72i^ R08 

NSF ^J75 iii2 li^O 

Total 638 "866 "9^8 



NIH - 

NSF 3 105 32U 193 

Total 3 105 321+ 193 



NIH ... 

NSP 13 10 16 



Total 13 10 16 

NIH - , 

NSF 9 12 



Total -9 12 



NIH 18 k kO 

NSF 27 - 



Total 1+5 I4 kO 6 

■ NIH 

NSF ' 12 11 

Total k 12 ""Ii 

NIH - - - 

NSF 10 8 8 

Total 10" ~8 "a 

NIH ■ ... 

NSF 2 11 

Total 2 11 

♦Rererence zo p. 7t> f. or the report ' ~ 

**Data was requested from each institution on NIH General Research Support 

Grants, NSF Institutional Base Grants, and NASA Sustaininp; University 

Grants. No institution reported data for this type of NASA grant. 

♦♦^Institutions not listed either did not havre applicable data or did not have 
data available at this tijne» 
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Table 3-8.13* 

Faoultv Opinion on Whether Funds fov Sponsored Research Brought 
Ma.ior Change in Snphasis Ajnon^ Research Proj^ams In Their 
Institution Durinp. the Periods 1957-19^ 

N -- 519 

Percent of Faculty 

Short 
Tenure 



Institution 


(N) 


Yes 


No 


Don't 
Knov 


Precludes 
Judconent 


No 

AAW WAi Vr 


11 of M 


96 


55.2 


. 12.5 


18.8 


U.5 


2.1 


MSU 


97 


t n 1 

47.^ 


9.3 


17.5 


25.8 


m 


wsu 


^3 


32.6 


20.9 


27.9 


18.6 




WMU 


h2 


38.1 


9.5 


16.7 


35.7 




MTU 


35 


31.^4 


14.3 


28.6 


25.7 




cm 


he 


15.2 


13.0 


34.8 


28.3 


8.7 


EMU ■ 


38 


31.6 


13.2 


26.3 


26*3 


2.6 


mj 


27 


kO.7 


0.0 


9.0 


7.0 




ou 


27 


18. 5 


22.2 


14.8 


44.4 . 




FSC 


29 


13.8 


24.1 


31.0 


24.1 


6.9 


GVSC 


39 


10.3 


15.4 


7.7 


48.7 


17.9 



♦Reference to pp. 88-92 of the Report. 
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Table 3-S.2S* 



Faculty {>i)In'.-n ■n\ moXMoy a Mrui-.T Chcui.-e in Recoai-ch Emphasis ReauJtlnr 
Vv'-nv. i)i^<ui;< 'V<^<i H.,^'.j;u'cii Piuidc DiirinL tho Period. 1957-1967, was in thf^ 
Best Intgreiit of Their Institution and Their Field of Science 

N ^ 519 



Percent of Faculty 

No No 



Institution 


(N) 


Yes 


No 


Opinion 




U of M 


96 












Best 


Interest 


of 


Institution 




7 ^ 


h P 




Best 


Interest 


of 


Field of Science 


36.5 


7.3 


6.3 


50ftO 


MSU 




97 












Best 


Interest 


of 


Institution 




7 P 




LP ^ 


Best 


Interest 


of 


Field of Science 


37.1 


11.3 


2.1 




wsu 
















Best 


Interest 


of 


Institution 








A7 U 


Best 


Interest 


of 


Field of Science 


32.6 




67. 14 


WMU 
















Best 


Interest 


of 


Institution 


28 6 




7 1 


All 


Best 


Interest 


of 


Field of Science 


28.6 




7.1 


6ii.3 


^^^u 




35 












Best 


Interest 


of 


Institution 










Best 


Interest 


of 


Field of Science 


22ft9 




77.1 






ko 












Best 


Interest 


of 


Institution 


Oft f 








Best 


Interest 


of 


Field of Sc:ience 


8.7 


2.2 


2.2 


87.0 


EMU 




38 












Best 


Interest 


of 


Institution 






2.6 




Best 


Interest 


of 


Field of Science 


23.7 


2.6 


2.6 


71.1 


IMJ 




27 












Best 


Interest 


of 


Institution 


29.6 


^.7 


7 U 




Best 


Interest 


of 


Field of Science 


29.6 


3.7 




59.2 


OU 




27 












Best 


Interest 


of 


Institution 


IU.8 


3.7 




81.5 


Best 


Interest 


of 


Field of Science 


11.1 


7.1* 




81.5 


FSC 




29 












Best 


Interest 


of 


Institution 


10.3 






86.2 


Best 


Interest 


of 


Field of Science 


6.9 


6.9 


86.2 


GVSC 




39 












Best 


Interest 


of 


Institution 


2.6 


2.6 


5.2 


89.7 


Best 


Interest 


of 


Field cf Science 


2.6 




7.8 


89.7 



♦Reference to pp. -92 of the Report 
♦*No response includes those who did not recognize a major change in emplmsis 
(those who did not answer Yes to the item in Table 3-8. IS ) 
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Table 3-8. 3S* 

Faculty Opinion on l^Jhothor the Dollar Distribution of Federal Grants 
and Contract n Ainonn the Natural Sciences ^ Humanities, and Social 
Science r. Has Been in the Best Interest of Their Institution 

and Their Field of Science 

N ^ 519 



Percent of Faculty 



Institution 


(N) 


Yes 


No 


If w 

On*! rri nn 




U of M 


96 












Best 


Interest 


of 


Institution 


28.1 


33.3 


3h.h 


U.2 


Best 


Interest 


of 


Field of Science 




18.8 


15.6 


' 5.2 


wsu 




97 












Best 


Interest 


of 


Ttir+.t titi'h'lnti 


33.0 


27.8 


39.2 




Best 


Interest 


of 


Field of Science 


51.5 


32.0 


16.5 


- 






1 A 

^3 












Best 


Interest 


of 


In s t itut ion 


kk,2 


37.2 


18.6 




Best 


Interest 


of 


Field of Science 


67,h 


23 3 


9.3 








i+2 












Best 


Interest 


of 


Institution 


21. U 


U7.6 


31.0 




Best 


Interest 


of 


Field of Science 


h7.e 


35.7 


16.7 


- 






35 












Best 


Interest 


of 


Institution 


77.1 


8.6 


11. U 


2.9 


Best 


Interest 


of 


Field of Science 


68.6 


lU.3 


li+.3 


2.9 


CMU 




h6 












Best 


Interest 


of 


In s t itut i on 


23.9 


28.3 


37.0 


10.9 


Best 


Interest 


of 


Field of Science 


32.6 


32.6 


23.9 


10.9 


EInU 




38 












Ber>t 


Interest 


of 


Institution 


23.7 


42.1 


31.6 


2.6 


Best 


Interest 


of 


Field of Science 


i+2.1 


28.9 


26.3 


2.6 






27 












Bent 


Interest 


of 


Institution 


li+.8 


37.0 


U8.1 




Best 


Interest 


OX 


Field or Science 


37.0 


37.0 


25.9 


— 


OU 




27 












Best 


Interest 


of 


Institution 


22.2 


Uo.7 


37.0 




Best 


Interest 


of 


Field of Science 


h0,7 


33.3 


22.2 


3.7 


FSC 




29 












Best 


Interest 


of 


Institution 


3^.5 


13.8 


kk.8 


6.9 


Best 


Interest 


of 


Field of Science 


31.0 


27.6 


3i+.5 


6.9 


GVSC 




39 












Best 


Interest 


of 


Institution 




hl.O 


38.5 


5.1 


Best 


Interest 


of 


Field of Science 


25.6 


33.3 


35.9 


5.1 



♦Reference to pp. 88-92 of the Report 
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Table 3-8. US* 



Faculty Opinion on the Appropriate Source of Additional Funds 
for Research in the Social Sciences and Humanities 

N = vi9 



Percent of Faculty 



State and 

Federal Local Private Private No Ko 

Institution (n) Government Government Corporations Foundations Opinion Response 



U of M 96 
Social Scifmces 


33.3 


9.h 




12.5 
17.0 


33.3 

38.5 


11.5 
9.4 


MSU 97 
Social Sciences 


2k.7 

oh. 7 
dJ^^ ( 


8.2 

A 0 


1.0 


13*^ 

13. H 


42.3 
42.3 


10.3 
10.3 


WSU 1+3 
Social Sciences 

flVUUCUl «L WXCo 


39.5 


11.6 

0 0 


2.3 


11.6 


25.6 

27.9 


9.3 

^.7 


Social Sciences 


31.0 


2.U 




9-5 


40.5 

}i 0 


16.7 


^E^u 35 

Social Sciences 
Human it; i e s 


1^4.3 


5.7 

^ 7 


2.9 


25.7 


34.3 


17.1 


cm k6 

Social Sciences 

ilUMiWiX UXl;e 


23.9 


6.5 


2.2 


17.^ 


30.i4 


19.6 

ly .0 


EMU 30 
Social Sciences 


31.6 

^o#i 


5.3 




10.5 

T ft )l 
XO. H 


31*6 
3d.o 


21.1 
13 • 2 


NMU 27 
Social Sciences 
Humanities 


37.0 
29.6 


3.7 


3»7 
7.i^ 


n.i 

14.8 


37.0 
40.7 


7.4 
7.4 


ou 27 

Social Sciences 
Humanities 


U0.7 
37.0 






14.8 
14.8 


22.2 
25.9 


14.8 
22.2 


FSC 29 
Social Sciences 
Humanities 


31.0 
27.6 


3.U 


3.h 
3.^ 


10.3 
6.9 


48.3 
51.7 


3.4 
10.3 


GVSC 39 
Social Sciences 
Humanities 


23.1 
20.5 


5.1 


2.6 

2.6 


20.5 
17.9 


38.5 
46.2 


10.4 
12.8 



♦Reference to pp. 88-92 of the Report. 
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Table 3-8. 5S* 

Faculty Opinion on Whether Funds for Sponsored Research Have 
Resulted in Overemphasis for Certain Types of Research 
Within Their Own Field of Science 

N = 519 

Percent of Faculty 



A Problem Problem is 
Serious but Not Neglibigle No No 

Institution (N) Problem Serious or Nonexistent Opinion Response 



U of M 


96 


12.5 


50.0 


32.3 


3.1 


2.1 


MSU 


97 


16.5 


k-7.h 


26.8 


6.2 


3.1 


wsu 


^3 


lU.O 


51.2 


32.6 


2.3 




WMU 


k2 


11.9 


35.7 


i+5.2 


7.1 




MTU 


35 


■ 2.9 


25.7 


1+8.6 


17.1 


5.7 


cm 


he 


13.0 


23.9 


IJ.h 




15.2 


EMU 


38 


15.8 


26.3 


kk.7 


10.5 


2.6 


NMJ 


27 


0.0 


37.0 


kQ.7 


22.2 




OU 


27 


22.2 


51.9 




3.7 




FSC 


29 


20,7 


20.7 


31.0 


27.6 




GVSC 


39 


15.4 


23.1 


23.1 


25.6 


12.8 



♦Reference to pp. 92-93 of the Report 
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Table 3-9-38* 



Fimds for GpecialXy Ori^anized Pro.jects for the Support 
or Improvement of Science Education by Institutions*^^ 
Year, and Source of Funds 

(in Thousands of Dollars) 



Institution I96I-62 I962-63 1963-6^+ 1964-65 I965-66 
U of M 

Federal Funds 31U I+58 735 852 870 

NonFed. Funds 6 6 28 12 9 



Total 320 kSk 763 80k 879 

MSU 

Federal ^ds 586 521 56^+ 53I kh^ 

NonFed. Funds - - - _ - 

Total 586 521 56i+ 531 1+49 

WMtJ 

Federal Funds 213 394 
NonFed, Funds 



Total 213 39U 

CMJ 

Federal Funds I39 117 119 

NonFed. Funds 



Total 139 117 119 

NMU 

Federal Funds 62 52 I83 II9 1^7 

NonFed. Funds - - - - - 



Total 62 52 , 183 119 1^7 

OU 

Federal Funds 23 3 5 

NonFed, Funds - - 

Total 23 3 "5" 

FSC 

Federal Funds 

NonFed. Funds 1 1 

Total 1 1 



^Reference to p. 129 of report. Funds for Separately Bdugeted Research, 
Plant and Equipment, and for Fellowships, Assistantships, and Traineeships 
are excluded. 

^♦Institutions not listed either, did not have applicable data or did not have 
data available at this time. 
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Table h'l^is 

Eciuipmcnt Expcni! Huron at th^ Univorsity of Mlchi^tan 
for Science Reaearcrh rmd Education 
by Source. 1965-66 
(in Thousands of Dollars) 



$ of 

So\irces Totals Source 

Funds from Sepai'ately Bud[';eted R 8e D 

Federal 1,88U 89.6 

Institution's Own Funds 97 k.6 

Other Non-Federal 122 5.8 



Total 2,103 100.0 

i of Ail Soui'cee 81,8 



Funds from Institution's Instruction 
and Department Research Fund k66 100. 0 

% of All Sources I8.I 



Fvmds from Ff-rf^ral Science 

Education Grants 2 100.0 

% of All Sources .1 
Total 2,571 
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Table 1+-8.3S 

Identifiable T:/i)>v;* of Financial Assistance from Six Federal Agencies»->^ 
Received by a Sample of Ph.D. and Masters Candidates in Five 
Michirnn Institutions (U of M. MSU. WSU. NETU. WHJ). 1966-1967 



Number and Percent of Each Type of Assistance - Ph.D. Candidates 



GenrL Duty Teaching Research 
Total Assistant. Assistant. Assistant. Fe3J.owship Scholarship Traineeship 



Source of 
Assistance 


N from 
Source 


N 


i 


N 








N 


i 




i 


N 


I0 


MIH 


83 
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1.2 


0 


0.0 


19 


22.9 


21+ 


28.9 


2 


2.14 


37 


)4l4.6 


DOD 


27 


0 


0.0 


0 


0.0 


2k 


88.9 


2 




1 


3.7 


0 


0.0 


AEC 


19 


0 


0.0 


0 


0.0 


11 


51.9 


8 


1+2.1 


0 


0.0 


0 


0.0 


NASA 


29 


0 


0.0 


0 


0.0 


10 


3^.5 


1 


3.1+ 


0 


0.0 


18 


62.1 


NSF 


70 


0 


0.0 


3 


k.Z 


22 


ll.k 


16 


22.9 


0 


0.0 


29 


1+1. u 


OE 


23 


2 


8.7 


2 


8.7 


3 


13.0 


13 


56.5 


0 


0.0 


3 


13.0 



Number and Percent of Each Type of Assistance - Masters Candidates 



Genrl Duty Teaching Research 
Total Assistant, Assistant. Assistant. Fellowship Scholarship Traineeship 



Source of 
Assistance 


N from 
Source 


N 


i 


N 


i 


N 




N 


i 


N 




N 


. I0 


m 


16 


0 


0.0 


0 


0.0 


6 


37.5 


2 


12.5 


0 


0.0 


8 


50.0 


DOD 


8 


0 
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0 


0.0 


6 


75.0 


1 


12.5 


0 


0.0 


1 


12.5 


AEC 


5 


0 


0.0 


0 


0.0 


0 


0.0 
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100.0 


0 


0.0 


0 


0.0 


NASA 


5 


0 


0.0 


1 


20.0 


1 


20.0 


1 


20.0 


0 


0.0 


2 


1+0.0 


NSF 


i+2 


1 


2.1+ 


2 


1+.8 


3 


7.1 


8 


19.0 


2 


1+.8 


26 


61.9 


OE 


10 


0 


0.0 


1 


10.0 


0 


0.0 


7 


70.0 


1 


10.0 


1 


10.0 



♦Cate^Tory of "Other" non-loan assistance is excluded. 
•^^Category of "Other" Federal agencies is excluded. 



erIc 



331 



rH 
I 

c 

o 

£/3 



CO 



o 

0) 



<3q 



5m 

4; 



o 
a: 



c 

o 
to 

rH 

O 

o 

C/2 



a* 
c 

•H 

to 

e 

-H 



a' 
o 

CO 



o 

• H 

























♦n 


D5 


V2 ^ 











C) 












CD 


r-l 






a> 








IS 


CO 





■f t 



a) 

^ O C/2 
?5 CO Pt4 



CO 

OJ rH 

a -H 
:« CO pE* 



0) 
o 

c: 

O 
CO 



r-l 



o 
o 



H 
0) 
H 



CO fj^ 



o 
•p 

•H 

CO 

a 



ITS 
r-4 



Cm 
O 



• 


1 


1 




• 


1 


1 


1 


t 


t 












CM 
























































• 


1 


t 


1 


* 


1 


t 


1 


1 


1 




























- J 




rH 






O 




rH 




tr\ 


♦ 


• 




• 


* 


• 


• 


1 
















aO 






CO 




CM 


















rH 




cH 


yv 




























CM 


O 


o 


q 


0 








• 


• 


• 


* 










q 


O 


o 


CM 


rH 


CM 




00 




On 


1 












00 




rH 










OO 


00 




CM 


o 






OO 


rH 




lTN 


o 


00 






• 


• 


• 


• 


• 


• 


• 


• 






ON 


00 


CO 


CM 






LTN 


ON 


LPN 


rH 




rH 


H 




OO 


CM 


00 




CM 


CM 


00 
















ITS 










CM 


CM 




CM 


o 


o 




LTN 


q 


LPv 


• 


• 




• 




• 


* 




* 




• 




ON 


LA 




CO 








CO 






CO 


£>- 


ON 






CM 


LTN 


cv 


r-l 


rH 






rH 




















rH 




oo 




rH 


ITN 


C?N 




00 


CO 


• 


t 


t 


• 


• 


• 


« 


• 


• 


• 


• 




CO 


CO 




CM 










CO 






CO 


00 






rH 


rH 


H 


CO 


CM 


- t 


























o 




OO 


q 


o 


O 


o 


o 


c 


* 


• 


• 


• 


• 




t 


• 


• 


• 


• 




On 










LTN 


On 




CO 


LTN 




O 




rH 


CM 


rH 


CM 






CM 




cu 


on 


























OO 


rH 


LTN 




CM 




CO 




* 












* 




• 










d 




ON 


C5N 




CJN 






LTN 




CVj 


00 


00 


CU 




00 


CO 


00 




00 


o 

rH 


rH 




o 


LfN 


O 


o 




00 


o 


ITN 






* 


• 


* 


• 




# 


• 


• 


• 




00 


00 


vO 


o 


On 




CO 




LTN 




rH 




vO 










OJ 


H 


CM 


CM 


CM 


H 


















rH 






















* 




m 




















00 


rH 


CO 




1 


1 


1 


O 


1 


1 






rH 




rH 








H 



Ox 


LA 


LA 


CTN 
* 








o 










NO 
On 


O 
00 


1 


1 


• 


• 

lA 


t 


1 



8 ^ i 



333 



E/3 



O 



rH CM 

^ • 

o to 

C6 



o 

p 



• 

O w 

o cu 

H 

CO M 

jq CD 

H ,C 

4^ ^ 



W O Yii 
•r* O 

< 



4^ 



-p 

a 



-p 



4^ 

o 

Cm 
O 

lA 
CM 
H 

OO 
CM 
rH 



4^ 

P. 

a 
a; 

u 

o 
p. 



4^ 

o 



4^ 

•r* O 

H ON H 
O I o 



o 
1:5 



4^ 
O 



CD 



ct5 
0) 



o 

Cm 

o 



Cm 

C 



a> 

4^ 
CO 
•H 

rH 

4^ 

c: 

CJ 

U 



Ci5 
4J 



H 
H 



•H 

a; 



-p 



&4 



13^* -w 





•> 






C/2 














:5 




c> 






f-4 




<^ 


Fel 












1 










o 


















CO 






c 








•(1 






w 






w 






< 










•H 








c 






•H 










M 


Teac 






















o 




CO 






CM 






9 






G\ 




u 


1 


> 


o 




























•H 








Eh 




hi 




t/} 


o 












a; 
























o 




CO 












D 


•H 

rH 




0) 






rH 








0; 




CQ 


th 






Cm 






a 
















O 
























> 
W 









O 

r-j 
r-i 



t/} 

W 
< 

o 

4^ 

H 



o 

4^ 

U 

o 

c 

o 

rH 



0) 

a 
o 

CP 
4^ 

c 

O 
4^ 

P4 



o 

4^ 

V 

Cm 
W 
•H 

> P 



o 

4^ 

O 

rH <M 



0) 

O P 



o 

4^ 
rH O 

Gj <M 



u 

o 

4^ 

O 

c6 
Cm 
W 

^ ti 
> c/> 



w 

4^ 

C 

0) 

4^ 
CO 

<M 

o 



• 



On 
ITS 



rH 



CO 



BEST COPY AVAIIABIE 





00 




• 






rH 


6 


cJ 




cv 


CM 



8 





00 
* 




CM 




* 

o 


rH 







VD CV 
CO CO 
cv H 







w 


4^ 










4-> 


a> 












;5 




•H 


4^ 










an 






o 












?^ 












4:? 


rH 






rH 
< 




S 



t/2 

H 

rH 



4^ 

§ 

4^ 

to 

*H 
W 
CO 

< 

4^ 

erf 

4^ 

to 

% 

O 

o 

a> 
4^ 

I 

a> 

B 

<M 
O 

o 

> 



a> 

C/3 

O 
P4 

p::; 

4^ 

0) 

4^ 

O 

4^ 
C 

o 

SH 



4^ 

Cm 
CO 
•H 

4^ 

$4 W 
> P 



o 

4^ 

O 

a* 

rH Cm 
CO 



S:: CO 
O P 



>>4^ 
* U 

Cm 
^ CO 

C 4-5 

a V2 



C'/ 
4^ 

a 

Cm 

4^ 
> CO 



CO 
4^ 

CO 

Cm 
O 

>> 

15 



CO 

ft 



00 



CM LPv 



CO 










CO 




6} 










4^ 




CO 








i 


0 




* 








i 



0\ 
VD 

on 



CO 

o 

CO 

4^ 
CO 



* 







CM 






• 






00 








rH 


H 


H 


OJ 



ON 



• 


• 


cn 


H 




CM 


6 


• 


rH 


H 


H 





0) 

4^ W 



O 



X 

I'/ 



S CU 



a' 

..H 0 



<D 
CI* 



Cm 

O 

W 
4^ 

4^ 
CO 
•H 

to 

CO 

4:^ 
«5 

1 



r. 

0) 

4-^ 

o o 
a? 

x: 



«o ^ ^ 

4^ Cm 
CO O 

i:^ 4^ 
C 

CU 0) 

O d) 
CM to 

4^-=r 

o 

?4 CO 

(1) ^ 

p. 0 
H 



4^ 



Q 



CO 

o 



0 

1^ 

t3 



w JO o 

<U 4^ X 

^ §^ 

•X5 4^ Cm 
•H CO O 

C CO 
d CO 

0 d 



« 4:> 



p4 



Cm 

O 

ITS 
CM 

rH 

i 

no 

CM 



d 

CD t: ^ 

4^ 3 

Cm ^ <^ 

C/ CO 

4^ 0) 

4-^ a4 4-^ 

a tiO d 

o d .H 

4^ t? 

CO d 

<D a 

CM CO 

d 



-H C 
*H 
• 4-> 

c- d 

H 



4^ 

O 

0; 



CO 

• O 4^ 

CO 

^ 4^ 

d d Q) 
4^ X 

d 



i 



0) 

d 



0> 

Cm :S 

0) 4^ 

P5 CO 



CO o o 



Pi 



4^ 



er|c 



333 



BEST COPY AVA1U\BI£ 



ON 
t 

J- 



O 

O 

V 

S4 



0) 

o 

o 

0) 
o 

o 

CO 

h 

0) 
CO 



w 

0) 

S 



i 



IS 



0^ 

< 

o 

0) 

H 
O 

0) 
(1) 

y 

w 
In 

O 
H 

s: 

V 
PQ 



a) 



C/3 
4J 



g5 

•H > 

to 

o 



!3 



o 

4^ 



4^ 
to 
•H 
W 
W W 

03 < 

0) ^ 

W O 

O W 

« e7 



•H O 

3 4^ 

0) 0) 

o a> 

Cm a 

o K 




0 CO 



' 4-> 



c • 

*r{ 4^ 

Q •H 
CO w 



•H 

CO 

O 

o 

CO 



o o 

0) 



CO 

2: 



CO 

2 



i25 



CO 4^ C 

4^ *H 

O 54 0) 

P4 O 

CO a 

o o 

pes < Q 



Op H CU 

F- CO 

CO ro CO 



H 
00 



ITS 
H 
vO 



CO 



CVJ CM 
CO XX) 



€0 

o 



4S 

CO 

s 



CO 
Q) 

•H 



CVI 



CM 



O 
CM 



CO 



OS 





CO 


w 


in 






UN 




• 


• 


• 


• 


















00 






ON 



^ ^ j;^ 



^ lf\ 



^ Q 0\ 



CO 












ON 


pi 


CJN 






VO 










• 


• 


• 




S >^ 


-3- 










ITS 


H 




CM 




CM 


CM 


0 


ON 




CO 


vD 


CM 







to 










• 




















\o 








• 


• 


* 






cn 


CO 


CO 


CO 



CO 

irt 



O 

CO 



o 

0 0) 
>>4^ 

O CO 

H -H 
4^ p4 to 

o e CO 
a a < 



CO 



4^ 
CO 

•H 
CO 

CO 

< 



4^ 

• 4^ 

pH CO 

CJ to 

Q} to 

o < 



.5 



+5 
^ w 

O -H 
«J CO 

(1> CO 

EH < 



H 
CO 

u 

H 

o 
x: 

V 
CO 



^ CO 
H 



I 



CO 



CO 



CO 


CN 






CO 

• 




00 




H 


rH 


rH 


rH 




ON 


CO 


CC) 










1 1 




trv 


I I 


CVJ 


00 


^- 


0 


CO 




CO 


rH 


• 


• 


• 




H 


H 


iH 


CM 


^ 




00 




VD 




upv 


C3N 


H 




ITS 


iH 


H 









CO 



U 



I 



o 

4^ 



m 

H 

J< ^ 

P4 O 

CO c> 
0) o 



^1 



CO 

CD 



H 

H 
H 



fH H 



O 

8 



H 



CD 

^1 



CO 

4^ 

d 

I 

CO 

0) 

i 



CO 



rH 

VO 

in 



oj eg 

H vD 
VD kTN 



O 
H 



VO in 



CO 

CO 
J4 

4^ 
CO 

2 



C3N 



c:5N 

CN 
H 



CO 












C5N 


VD 


CM 


C3N 




CO 


00 


ON 






ft 


• 


• 


t 




H 


H 


iH 


CM 



00 

o 

CM 



CO 












ON 


00 


ON 


in 




CO 


CO 


CO 






• 


• 


• 


• 




iH 


H 


r-i 


rH 



CM 
O 
CM 



CO 

'd 
•H 

O 

CO 



erIc 



334 



I 



o 
u 

•r4 



^20 



I 



(D 

u 

o 

4^ 



to 

C/2 



a: 

In 

O 

Eh 



CO 

0) 

a: 



D 

•H 

to 

•H 

a) 



o 
en 

o 

g 

> 



CO 

o 

CO 

0 



O 
C 



5h 



to 
a; 

ho 



o 

-P CO 
> 

CO 0; 
4f 

Cm 

tij o 

c 

•H to 

a 3 

•H t5 

c a 
M o 

CO (Ij 

T? o 
4^ 
4:^ a 

<w 

Cm £0 
O -H 
4£ 
4^ CI? 
C CO 
0) £ 



o 

4^ 

c« 
Cm 
CO 
tH 



U 

o 

4^ 

u 

rH Cm 



to 

CO 



4<> 

o 



o 

>5 4^ 

iH O 
d Cm 

f-< CO 

d 4-» 

O CO 



o 
o 

Cm 

to 

U 4^ 

(1) qS 
> CO 



to 

•H (0 
^4 4^ 

P. ^ 

ffj 4^ 
O CO 



o 



CM 



CO 
4^ 

4^ 
CO 

o 

4^ 



CO 



q 

CO 



o 



4^ 



O 



• 


CM 








* 

H 






CM 



^ 00 C30 

V£) ON 

^ CV rH 



to 

4-* 
•H 



o 

CO 

0) 
43 

to 



ON 
CM 



O 
CO 



U 
pE4 



CO 





00 


rH 


CT\ 


LTN 


00 


CO 


CO 




CM 


fH 






H 


rH 



00 


VD 




ers 


ON 






rH 

fli- 




no 



CO 
CM 



C7N 
CO 
CM 



>> 
4^ 
•H 

CO 

> 



fi£Sr 



ERIC 



33S 



Table ^4-9.58* 

Oy.inion of a Samr.lc of Qca^uatc Assistants and Teaching FeIXovs.(at, U .Qf . 
M-gU, WSU, N!TU, umr) as to Wliother Their Assistantshlp Duties Wore 
Important as Part of Their Professional Traininp; 











student Responses 


Catenory of Students 


N 


All of 
the Time 


Most of 
the Time 


Some of 
the Time 


Never 


All grad. students 


k6k 


23.3 


i+8.5 


26.3 


1.9 


Ri.D. candidates 


297 


2^4.9 


1+8.8 


25.3 


1.0 


Masters candidates 


167 


20. i+ 


i+7.9 


28.1 


3.6 


Federally aided 
students 


129 


28.7 


55.0 


15.5 


0.8 


University aided 
students 


287 


17.8 


1+6.0 


33.h 


2.8 



^Reference to pp. 127-128 of the Report 
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Table I+-9.6S* 

CpinioK of a Sample- of -Sraduate Ass.i.qtants and Teachlnp: Fellows (at U of M , 
MSU. WSU, MTU. \m) an to Wiether Their Assistnntship Duties 
Made Reasonable Use of Their Abilities 



Percent of Student Kesponses 



Catef-ory of Students 


N 


All /-vf* 
/VXX 01 

the Tiir.c 


Most 01 

the Time 


Some of 
the Time 


Kever 


All grad. students 


k62 


18.0 


53.2 


27.1 


1.7 


Ph.D. candidates 


296 


20.9 


53.0 


25.0 


1.0 


Masters candidates 


166 


12.7 


52.6 


30.7 


3.0 


Federally aided 
students 


127 


22.0 


58.3 


18.9 


0.8 


University aided 
students 


287 


13.6 


52.3 


32.1 


2.1 



* Reference to pp. 127-128 of the Report 
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